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"BL. 4 2 5 * 160 8 0 our. 1 


"leh The complement of an arc or atijle;' is its amtes 4 

from a quadrant, or 90ꝰ; thus the complement 6f the EE 
are BD, on the angle BC, is the are BH, or the angle 
EY, 'DCH; and the complement of the are Ao 5 the eee 1935 
BCE, is the arc HK, r the angle HCK. en £41 0197 . 5 


78. The ſupplement of an arc or . is e it. 
d wants of a ſemicircle, or 1800; thus the arc DHA, or 
the angle DCA, is the ee of the WG DB, or of 


| the aogje DCB. "> 5 f 4 TIES I n : F 1705 85 
. . B. Fhis is ſometimes Galle wha « complement &f an 
8 arc to a ſemicircle. 8 WL th | 7 5 SEA 1 5 95 W 5 5 FR EV) 


95 The diameter of a circle, is 4 Rokr ling een 


: 4 


Has the center, and terminated oy, the circumfe- Ps 


rence, as AB. 


10. The Fu et, is any right line 1 the'cen- = 


; nf" 


. ALF The chord of an arc, is a right line joining its 
« extremities ; ; thus, DEO is the 1 of the re: e 


x wy B. Ae x ike” 3 except the 33 
to two arcs, the one leſs, and the other 8 than a 
7 ſemicircle. | En] ee Sid Wet ad one 91 wr HE. 
12. The ſine of an are or angle, is 2 Aae . 


0 from one end of the arc, perpendicular to the radius 
drawn to the other end of it; or, it is half the chord of . 


double the arc; thus, DE is the fine of the Arc N 
j DIE and DEF i is the ſine of DH or DBV.. 


N E. As every chord line, except the Aae f 
Jongh to two arcs; ſo every ſine, except the radius, 


5 ter, to the circumference, as CA, CB, or CD, Kc. . 


: 4ongs allo to two arcs; ; the one leſs: than” 2 ane i» 


oi 2 
* 
n 1 


1 


wy DAI TR 1GONOMETRY. 


and ths: other: its 1 becauſe every lines is half 
de chend of double the lle. JJ 

WEN The tangent of an arc or 8 4 a . line 
Apr one end of the are, and produced. until it meets 
with the right line drawn from the center through the 
other end of the arc; 1 8 IRA is che e of the arc 
=p and HI of HD. 540-5 & 3: 

14. The ſecant of an pale or. 8 is a 1 live 0 
n from the center through one end of the arc, and 
produced until it meets with the tangent drawn from whe 
other end of the arc; 8 CG, is the ſeeant of my arc 
BD, VVV 55 
Ft - 5. The verſed fine of 'n an 2 arc or ns is pets part 1 of | 
"the diameter intercepted between the arc and its fines 
_ thus, BE is the verſed fine of the. arc AD, AR AE i is LIN : 
verſed fine of the arc DHA. pig ; 


N The co-fine, co-tangent, co-ſecant, 4 covered 
ſine of an arc or angle, is the fine, tangent, lecant, verſed | 


, 


3 of the complement of that arc or angle. „„ 
Thus DE, BC, CG, EB, being reſpectively the fr ine, 


| tangent, ſecant, and verſed fine of the arc DB, which is 


ide complement of DH; therefore DE is called the co- 
© Gne, BG the co-tangent, CG the co-ſecant,, and EB the 
" <o-rerſed fine of the arc DH, or of the angle HCD.. 


17. The chords and verſed fines of arcs increaſe con- 
_* Xinually from the leaſt quantity to 180?, or a ſemicircle; 
Hut the ſiges, ravgents, and ſecants increaſe only to go. 
18. The ſine of a right angle, or 905, is equal to the 
radius; but the tangent and ſecant of 90 are ae 
| Deceuſ: me e 88 is ee to the radius CH. 
EF 0. When | 


1993 a circle deſcribed. about the angular. point, with. apy | 
; 4 radius, we. can have. ag many different arcs expreſſing, the 
Auantity of an angle as we pal to aſſume different 
radii: F each of theſe. arcs hath a fine, tangent, ſecant, and 


PLAIN: 'TRIGONOMEDAY. 49; 


= 19. When the ſine, tangent, or ſecant of an a” 


angle is ſonght in the tables, that of ts ſupplement muſt 


. be taken; thus for FR, Ahe, Hagegz 180. ſecant of 1207 
15 take thoſe of 60 | I Kehl; R 1 13 2 3 Ae l 


1 * 


20. Since the 3 of a right-lined ; angle is the. are 


. « 


verſed ſine 5 and therefore the fine, tangent, &c+ of the 
fame angle may be expreſſed, by innumerable different 


7 right lines, all in proportion to each other as the radi: 


aſſumed; for, let EAF be any right-lined acute angle,. 


Ng. 26. produce the right lines EA and AF at pleaſure; 
about the center A deſcribe the ſeveral arcs, EB, H. 


and LD, and draw the fines EF, HI, and Le and the 
tangents BG, CE, and 1 58ſt hen, by Gmilac 
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N AR: A Anta 1 1 3 K nn "oc ho $ 4 
Ati 1 calculations depend on this! pines: 


i 1 as alſo, the conſtruction of triangles, and the me- | 
tho of an the parts e wh ſeals and: dem. 5 


paſſes. 7 


For, a radius Lil taken at pleaſare,: 3 the wat 


. af the ſines, verſed ſines, tangents, andl ſecants of all ates 


from 1' to goe, caleulated in proportion to it, and ranged 


5 =” order in tables, or marked on a ſcale, affords a canon: 
725 5 for calculating or meaſuring the angles and ſides of hay” 
aaa one 3 and other two of its parts, being 1 


© 
Py 
* 


ra- TRIGONO rA. 


"ja ds right angles, or- 1655 a 064. Gt e 

8 con. Yo! If öde angle of a plain g bah he TY * 
ſium of the other two angles may be found, 5 by ſobrrae-- - 
A wg 1 the given angle from 5 1 RG 
e 2G angles of a plain tangle: are? given; ett third 


1 "angles from 1865. a Sl ap 


-"F 
LAS 
+, 


NE are equal to one right angle, R 


. ple be givem the other is found 8 E the - 
| ped angle fen 56, 


3 . lne AC oppoſite to the right angle, is called the 


| Eo 5 5 180 Angle, are called Sides, or Legs. 5 
3 Similar triangles are thoſe which have their OY 
3 equal, each to its correſpondeat- angle. 


8 2 


5 e are proportional. Eucl. B. 6. prop. 4. 


=. ITn zona. If from auy point in the ſide of a plain- | 
= Fe a right line be drawn parallel to one of the 


| 5 TO 1 » plate 1 2 
EY ABC be a triangle; zuck. FINS any- ook E in hy 
1 be AR draw EF parallel to BC; I a the 23 
8 5 AEF. is fimilar: to the triangle! AB. 
For, ſince the line AB falls upon the two Draltcl * 
9600 BC, the angle AEF is equal to the angle ABC; 
* for RE: Rs the. 87 18 AFE is. — e 


2 
= 


1 


| 1 8 9 27. The thtes angles * any plain age eee to | 


way be found, by Wefaeuds the! ſit of the two eiten 4 
3. The two acute angles of Ay ik angled bias ; 


= 0 If one of the acute angles of a right angled tat; z 


22. Im any right aged Plain ausge ABT, Fig: 27. 0 


i Hypothenuſe; and AB and BC, wbich contain 0p right: 


„ Ie: ſides about the-equal angles of ſimilar i- 


other ſides, it will cut off a 8 Laar to ö whole. - 


N N e - 2 2. Ih et; R N 
* oy 1 } Fn | * 
x a * ” * wy * f 1935 * : * 2 
3 l 7 ne pn, x 
J * * * 9 
: 5 ye . ” vt 2 ; 6: 
73 15 4 6 [ ROSS 27 
” we 3 — - 7 
: 2 ; f — FS LY 
* - Woes ES 
\ 3 „ i \ 4 
% g 24. * : \ \ . 0 * 7 
* 
. LOR 2 wt? 
ks *, = 


ak ACB; OY the . at Ai is common to ls two». 

" wiangles AEP,'ABC; and therefore. the triangle AEF i 14 
ſimilar to the triangle ABC. Ia ſike manner, if FD be 
drawn · parallel to AB, it may be demonſtrated that the 
triangle FDC is ſimilar to the triangle ABC. Hence, 
aud krem the Ath prop: of- nds COS ok, we MY + : 
the following proportions, * ret” 
8 AB:; BG cp: Dr: --CB 5 
. :: BC: CA CF. FD. : CA. ws * = 
7 Fa) E:: CA: A3 e BC. CA 

A DY. aba in THgooometry; is underſiood, the. 
i 19 6 of the tables of ſines and tangents, commonly cal-- . 5 
Jed the Trigonometrical Canon; and is e 9 
to confi” of 100000080 o equal pet ; 


a 
D a | 


= 8 2 
e 3 PY TSS” 
„ * 
. . 3 : 3 4 ; » 2 4 5 4! 2 1 & 1 75 * 2 ts b 1 2 4 * bf * 
© an 1 1 en . „ „ $4 © &.. „ 7 * * * E 511 


ana agerier f 106 Liars ft Sins ind” 


* 2 3 7 \ oy $1 7 


. The dlameer of e a . bing gen, to-find-the- 
1 3 e 1 


2» 
5 + 
To 


The diameter Ak, being Sen be rc CB or D 5 
1 be known; 3 and the chord :of 90, or a quadranz 


| N 5 vx. De e *XTD* by the n Bugldh B. 15 


» : *; 7 


an, Let the . AB=2, TA the Ay I CB: 
er CDS 1, and BD=/CB*XTD* N 221 474213562. 
Now, becauſe the fine of an arch is Half. the chord of 


135 double the arch, we have the fine of 45 viz. 1 or 
| eee which is a the chord of; a 293 
owns antral), 


1 


- . 


7 


Fo 


my 


Wt Ts ſme LY 


derween the e . 
the radius i is the verſed © 


mae of aby arch leſs i 
than goes, therefore, 7 
from the radius 1. een þ . 
fubtract 707106781 . 5 F- 9 0 
the „ kh =. * V 


2 "18" the A * 


„ Da 24.5: 
* 


6 1 9 
verſed hine of 4 Fx " * we 1 — 7 * & l 8 | N 5 6 Sw 
— 7 . 

4 ' * 33 "4 * 

pos y # * 
B Br CIR ©, fn * TO Oe ts $a * 60 | 
n &. 2 LNA 2 . 9 * „ © A 2 7 * 4 1 | 

A j 4 


- Set 8 radins from At to oF, join a FA, and Renk draw 5 
76 perpendicular to CA; alſo biſect the arch AF in 
m; join Cm cutting the chord AF. inn: "then AF=1 is. 
the chord of 60?, and FG is its ine : Am is an arch 21 
- 40% An. is its "oy and Cx is its.co-ſine. - Now r 


therefore the ſine of 300 neee, ang: its Lovſine I is. 


lang The' e the ce * . [2 inc er r oe ach N 
| being given, to find its co-ſine. ps | 


uam. The radios CA=1 1:5 Ai an arch u 26? 5: its 
de 3 = it is. x to find WS. the co 
fine of: Am? VVT 


By the 47th prop. of ruclid B. 1. cho, re., 
bag therefore. Cn = NAA. . 
From the ſquare of CA 55 


Subtract the {quare of An= N 1 — - „„ 
2 W „„ e, ee 


Fbdere mene the ſquare, of Ca: ns cant: vn 
"+86602 54 the co-ſine of 30 „ Or the 1 ne of 600. | 


7 525 N N 7 3 
py 5 * * 
* * z 
kx "# 4 
1 z Y e 8 
, 5 17 4 8 
y 1 Fg x x * — 
< . K 7 
: — 5 - 
£ 7 - — 5 
= £ 1 
: „ 
| 9 a 
RY + j 1 rf E 
i f : af Fi | V3, 5 OF 1 F 
g 8 . % s "Eb * 
p 74 ' . 
NS» x g S ; 9 
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185 and = Pak cw an e EY 
given, to find the Line of halt 
1 that arch. 4 
Let DB 3 an arch, and. its 
— | - Hoe DE given, to find Ben, the _ 
: WE fine of . half the arch DB. 
The fine DE being given, the 
| coſine CE wilt be known. The 
- co-fine being ſubtracted from 
the radias CB 1, the remain- 


| der EB is the verſed ſine of the 
arch DB. Join DB; then in fs ns angled. triangle 
5 } DEB, che fides DE and EB being known, we bas 
i; 2  DB=vDETFEB", and half of the 1 DB, vi my 
| s the fine of half of the arch DB. eee 
e Let DB be an arch 4 
0 DE. geo οοο "and. its verſed ſine EB=.13397465 
| Mequired-the dae of 19 hep , e 
„ 1 4 8 a L 9 0 5 5 | e "uh, 
8 5 wr = e e 
1 6t g= — 40040 19344516 | 105 8 i 
| | The yr, root of 267949193445 16=,5176380g, N 
7 5 half 'of 517638091 is 23 881904. ene of 185 Y 
Po : = The une Bu of an arch BI. being Siren, to God 
"DD the fine of donble chat arch. f 
The Ge En being given, the ſighs P; wh may be 1 
n the triangles CB, DBE are eee fer = 46 
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. eho-radins/ Er, . by Shes 
2 0 che co. ine of the giren « arch n „ 


. and DF being given, to find FI 


"the two arches BD, DF, and BE 


* * Wir 3 CET 
— TOOL N * 10 ** 
1 P 3 3 1 5 % 
ad 17 8 
* « 
| | > - 
be * 
* 8 : 2 
4 a? 
8 * : . * 
% _ 
* — 


. * AT 11 1 )NOMETRY.. 3 


"he angles ste m and E are right; and the angle EBD i 


common, 5 * the 18 0 are e ene v 


© To DE the Une of double the.arth BL. 


Rat, LE be an arctrof x 5% its Gne= ; a5881904, 
ĩt is required to find the ſine of 30?, the double of 2852 
The co-ſine of 15* is en twice the fine. 


2 PN 


of 15? is 51763809. then, VVV 19 
As Rad. 1459659258262: 5776 80: 408866, 


i or:+5000000 SE 2 25 _ 1 which. was. to de 
. N 
5. The des X 3 BD: * | 1 


+ the' ſine of their fam, aud EL the” > 6g 
Une of their difference. 8 5 
Deſcribe the quadrant ADG. — 
and take BD, and DF of the given 
quantities: then EF is the ſam of 15 


their difference. Draw the radii © 

CD, CB: take DE = DF and j join EE. 110 aw FI, 
D and EL perpendiculars to CB- then CD being ra- 
ius, FO is the fine of FD, and CO its co-ſine. Through 
O draw OP parallel to DK, and through E and O draw 
- EG and Om parallel to CB. The triangles, CDR, COP.- 


and FOm are equiangular, becauſe of the Pare lines, 


we Therefore, as CD: DK :: CO: OP = : 


J 
* 


InS'2s eb eK 2 2 "Em 00 * 
3 8 LET ory . 


2 


+4 * 9 5 1 c : 75 
A . SHOES - ＋ <3 * : $4 : 4 ERR * * 
* 4d - I - — T 


- SE"; 


1 de Lei ot br n ne 
ben DF; and OP CEL the ind of BE the + 
difference of the-arches BD; DBfff·:f. x, ON 1 
Coroll. Becauſe the difference of the arches BE, BD, 5 A 
"By, are equal to one another, the arch BD is an zrih- „„ 
metical mean between the arches BE and Br. 505 5 3 
: Exam. Suppoſe the mean arch BD=4573 and; DES © 
15% zit is required to fd che {ine of the han PR and. 
of their difference. „ hd tne fra dg Spies nr As 4 
The radius CD- r; the fine of ay DK= 79 5 
the co-ſine of 15% rene, and the line 20% 
; 5 „FO = see 1 ak 8052 Yo" ge rel 
1 as CD: DK: C0 PF OP. ds ST ct + 
12s 1: 70710678 : ; 296592582. : ese 
. n n CK. : FO.; Fm. In this exam. ; 
that is, as 1: et wks 556 eee 4830 28695 
Em e * de} + ng * 72 A of . N PER 


its; WE SINE © Op . aki Gs; 301 30 F Wl bs IF 
\ N + * 
. | 2 — 5 — 
2961 953 16.2! Fm ts Hixbgos 2669 , 
- 2 > * 


- a 
45 3. 2491 4 


. is the fine of 600 =. 86652 5 55 


0 WEEK >. — x 
28 oo * 


is the fine of oa Secco =BL, x me 10 d 
E. 3 of decimals. + | nn $6230 196. Joao 
6. In the ſame figure, rherwdite 5 ee = : 
fas of the mean arch BD, as the ſine of DF the diffe- 
rence. of the arches, is to the eee of, Wh is 2 
the extreme arches.BF and BE. o 
For CD: CK :: FO: EN, and. by doubling ws: con- 
been CD: „ 2CK: : Fan 2 Fm or FG. 115 e hed. 33 * 7 


| Exams Let BD the mean arch 200 the Wee 


difference 10, Which is alſo the leaſt extreme 86 e 55 
the fine of 30", , the greater extreme n 
RL oY 1 0 Wo 
1 7 N | | Wy | 5 | | n : 


I * 
333 


1 g s y „ 
4 = 


* C27 ATN- /TRIGO: DOMETRT 
PE ogy 


— is: 20 Ake find bt 93 
| bring doodledie 1:87935524 =2CK, and the Wy tbe. 
Som eee 10 . ee erb 40 % 19 
bed as CD :O ae, thats | 
as 1 heir 22 NED Nat eu SR 1 
Now, 326 5180 being added te the fine of 10 


: 


| «173648! 17, the ſum, . 4999999 or 5000000 nearty;-is 
the fine of 30 che greater extreme: or the ſame num- 


ber being ſubtracted from the ſinè ef 12 820 the renner 
is the fine of 10, the leaſt entreme. | 4 
Corll. 1. Hence, if the ſines Ea buchen How 5 


beginning of the quadrant to any point, _— from 
bone another by a certain interval; ſuch as 15, are given, 
te fines f alf other arehes from that point to its double 
may be fund: for example, ſuppoſe the fine of every 
arch conſiſting of Whole degrees up to 15 is known 


then by the laſt article, the fine of any arch from 15 to 


5 "0" may be found: For the radius is to the double co-ſine 


of 15 ”, as: the ſine of 1 is to the difference of the fines 


of 14 and 167, and the radius i is to the double co-line of 
155, as the fine of 2* is to the difference between the 


Lines of 23% and 2) and as the ſine of 3% is to the 


Uifference between the fines of 12? and 187 and theſe 
1 differences being added to the en . td will . 7 
| _ ths fines-of the are RY 


3224 5 H the mean arch be 30*, as nies hace an 


co · ine of 300, ſo is the ſine of 2% to the difference of | 
the fines of 29" and'gr*; and ſo is the fine of 20, to the 
difference of the fines of 28* and 329: as alſo; fo is the 
| fine of 3 to the difference of the fines of 277 and 33% 


But in this-caſe; double the eo-fine of 30˙ is the: ſquare 


c qt of 3= =1-732050f, Gen the be of any arch 


* 15 * 
- / 


- Foes FA 


2 


20 be multiplied by the ſquare root of 


PLAIN TRIGONOM a 


* 


„ o be inultiplied by the ſquare not of 3,the pro- 
duct will de the ſine of an arch e eee 
gien arch Was belou it. If, for example, he ſine of 
„ the product: 
Will be the foe of 40 +206 BYE. Af} a en 4 ork 4 
3. If the ines of: all arches betete 80% ar . 
thoſe above 60? may be found by addition: ſot ſince the: 
radius is tu deuble the co-fine of 60 as. the fige of 1 * 
is to the difference between the. ſines of 59 nad- 613. 
aud the radius being 1, twice the do- ſine of 600, or twice 


the fine-of 30*:is-alfa-1:3 „„ ſecond; 


terms of the proportion are equal, the third and Fourth 


terms will alſo be equal z therefore the fing of .x* — 


difference between dhe fines, ef 539“ and+ 6 16. Fox! he- 
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Nate 1. Theſe ſerieſes c converge fewifely i in arches bo 


in thoſe near the middle; and therefore the fines of the 
it and laſt 109 * being calculated, the fines of the inter- 


T7 a | -@* = 90963828497 


v0. The fame things beiog given, theco-fne of an arch 
ETD = CIT A Os 


„ eres N 3 # 
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The table of hors bong made, the . foranty, N 
and verſed oem. may be. es N. IM; bauen 5 


thgorems : & no i 


1. The i af any 1 — is to its fine 2 614k rains ” 


iz to the tangent of that arch. Plate 2+) Figs 28. 


Let DB be an arch of a circle, DE its ſine, CE i ji Oe 3 
ſine, and CB. the radius. The two triangles CED, CBG 7 


are-equiangular, becauſe the. angles at E and B are right, 


and the angle at C common to both; therefore their lides 
are proportional, viz, as s CE; ED: 5 0 BG, the tan- 
gent of the arch BD. 20 
Aan. Let BD be an en of 305 , its age be 8 
5090003 its e = dene ts hy . 
goat © of 30% 5 16. 
"Of. "Sine 1 + 85 eee . 


As. 3660254 * «5090000 : no 5 57735037 = 2005 
8660 840 : 50000090 (- e tangent of 30% 


2. The ſins of 15% = .258819045. and irs co-ſine = = 
As 9559258: | 2588 190 45 * 1 e 
9659258) 2588 905 (-267g4917 =the tangent of x5% 

2. The fine of any arch is to its 00 line as the ee 


is to the co-tangent of un Th 
In the ſame figure; the- triangles CDE, CIH aye equi- e 
angular, for the angles at E and H are right, and the 


angle DCE ; is equal to the angle at] ant CBis paral- 


N therefore „ e 
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' Exam. e ee 6b 5 "Its fine be- 
ing 25 88 190 and co- ſine eee 5 8. | 
As. 2588 190 Sg es tr 11320513 the 
\-co-tapgent of age. — 8 188908. = pb 8: 10 SO 
_ 22. The radius is a mean proportional berween the co- 
nue of any arch and its ſecant, oras Col. R:: R? Sec. 
© For the triangle CED: CBG are fimilar, as has been 
ſhewn, therefore as ES 5 BC or. . te the . 
-cant of the arch BB. TC ot 
Exam. Let BD be an arch & 3065 us eee i 
86602543 WE the ſecant of - „ 
1 . 3 IM GER Se, bas n 
ee 660g EE 2 151 1547005 = c. 
| 86602 54) 1 esl x FA Sthe ſecant of 30% 
4. The verſed "fine of any arch leſs than 905 is the 
difference between its co- ſine and che radius : thus the 
difference between the radius CB, and the co-ſine CE i is 
5 BE, the verſed ſine of the ar ch BD; 'and the verſed fine 
of any arch greater than go? is the lum of the radius 
and the ce Ine of that Arch. 
Let AHD be an arch greater than 905 „ its ſine i is DE 
and corſine DF or CE: Now it is manifeſt that the ver · 
fed fine of the arch AHD is AE, which is the ſum of ie 
its co-ſine EC and the radius AC. Hence, the co-ſine 
of any arch being given, its verſed fine may be found. 
© Exam. 1. The my * 20? is e -Requir= 
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the logarithms, of theſe numbers are called Logarithmie 
nes, tangents, &c. Tables of either pkind are called 
+ the trigonometrical Canon for by them all the Caſes of „ 
Trigonometry may be ſolved, as will appear farther ou. | 
Plain triangles are either right angled, or oblique. - 
angled ; and nA Kind hath ſeveral cales. „ 1 


RIGHT ANGLED TRIANGLES. 
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So is the radius „ KI *** 


To the tangent ofate OPT een 4s! the Pry fide. 
For, produce AB and AC to D and E, fo that AD 
may be equal to the radius. About the center e 
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18 aupꝰ To 91: HL 6 Mon: 4 ; bn E 10 el 2005 Saiten 
28 Aiph. coils 40 Bas A 05 A mon es dr 29; Das ane © 
"> A 8 E I 77 2 In den bm 
IR 10 aeb10f9 Jo Sil 8 vd A is ohm at angtcnIt > 
41 hi ink Ueaghe #6jled® triangle 'ABO; uppete 2 
AB, and the an angles at A and C were given, te Hall ede 
ſide BC, and ae EY + err wa 1 8 
8 e A 
. To find the 16510 lh 
wean»: | en NE Tap, a » 


Zagreb the eee 6G. ur. 85 


Simce Mig Caſe 2. AC; AB: Mak. £. Sine C. 
| Kherclore | ius C. 2 Kad, AB 13 AG. 215 „ 
1 b 1185 ee . e hunt N + 
n 07 beiigst HE Ml hs 100 . a 1 8 bus 2 
oa . e A 8 * We. "Fig: 28. Fa sd och 
18 HI Hot 8. & 86 Ai l Maia, . 


In the right angted triahgle ABC, fappoſe. th, Re- 

. thenuſe AC, and the. Angles at A and © were given, and 
rs required-to ind the gde An and BC. | 
or] 983 ne 91 7 5 8 1 T0 find AB. a 
15 Guce by Onſe u. AC: AB 22 Kad. ins G 
Therefore Rad.: Sme C:: AC - 2 A 5653 


24 A Set beſyoted: To find BS. : Pa 
| Dyke fm Cal, In wig 40: ch. 


* x + : *, 
7 * 52 1 A . = — 8 7 4 % * 5 7 7 60 4 # þ 4 1 "0 
W 4 2 . & * 8 7 * 76 8 $:x 4 | 


* 
i 


1 
12 
42 

— 


bits bi $25 oh 


| "th" the triangle is deſcribed. 1 40) 


5 angle at. C. 91 fixing * Sn 3E 291: $25, fl; bas 8A | 


on So is the ine 4 45), 2 * 5 


e find the MEN EC 


4 


Hoot, RAIN: F Arche * 


© ExaneyL]S in right angled Triangles 

Red 1. Fig. 27. In the right angled. * 

" there is given'the fide AB=429, and-BC=316,- to find 
the angles at un 0400 Signs SdfJo nit och t 
Act * 10 egi 1 1 it ve NG. 5. N ene 


rg e c TION. #64 boaigot 


Make the right angle Ar ue the anniheßs ex 
preſſing the lengths of AB and BC from a ſoale of equal 


parts, and ſet them from B to A and; Cz ee 0 


© Meaſure-the angle at A by a ie of eln or pro- 
wes: aan from;.902,ithe remainder is; the. 


n Fr, * * 5. | $4 Rey vs Ba 3 Pp: 4 
AB 4 et 8115 * 
20 bil art} bail ol 
Is to BC 31 24996675, 


Seo _ 
To eager AP 221] ee GIO" 
'* Whoſe: . e e 55 ve. oY 
3 buf 0 UA. 18. 'vi83 yd 52008 * 
EAN, 4. bg, 29. See there. are three Cities, E. 
'D, and C, ſo ſituate, that E is 542 miles directiy weſt of 
D, and C 318 miles north of D; it is required to find 


the bearing of C:trom Kh That! is, in che right angled: 


7 triangle CDE, there i is given DE=542, and DC=318 3- 
et find the angles at E anõt Ne fon ng whois 7 nl. 


- Dis As. E= O, Y 90.5: bat df. uns!! 5 
3. When the ſütr ſhines, ſuppoſe a tower of 14% foet 
bigh, projects a ſnado w of 219 feet 6 inches on the ho- 
_rizpatal' plain,” What is the altitude. of the ſun at that: 
ume? Ans. 33 0 : bei. eben 


| Casn 2. Fig. 28. In che right angled triangle ABC, 
chen given the Kd&AB=286,. and the bypottienuſe i * 


- 


24 


WF; 


E * * 
„„ consfRuetion? 1 
Make che right angle ABC; take the 8 | 
ſg the leugth of AB from a ſcale of equal parts, and 
ſet it from B to A ; take alſo the number ſexpreſſing then! 

length of Ae from tie fame ſtale, and Sting one fobt 
of the compaſſes in A; with the other croſs the line BC ia 
Ci draw the ſtraight᷑ line AC; and the triangle is deſeribed- 
Meaſure the We ACB by a line of CRONE and- ſubs. 7 
tract! it from 90, the remaiuder is the 1 angle CAB... | 
AT N 1 have 


214 IN ane hn x 


4 4 i ana e enen 
Is to AB 286 fo - 224563660 + 
So is the radius er : dee 
eee g. 9s 


Whofe complement 5 1 52's i u che angle at A. 

N. B. When the proportion lies i in tangents, the ra 
dius is the tangent of 81 ; and e radius: is 
the ane of 90 F log ha 


— gr ab; „ 1 
Ki &; 4 oF 
1 


EAA, 2. Fig, 30-Suppoſe a Gp Calls FA FER . 
and welt from E to C 5 miles, and thereby makes 5 
306 miles of ritter Pr What was. the pagle- of. 
courſe CED! 3 5 

Here, in the right angie diane ox, there f is giyen- 


| CE=500, and ED=300o, to find the angles at C and E. 1 


Axs W. E36 52% and the courſe is S. 53 8 W. 

3. Suppoſe the hypothenuſe of a right angled riangle- 
is 273 miles, and one of its ſides i is 194 miles ; required 5 
hy two acute ns Fe Axsw. 4s* 175 and 44 432 i 


| Cass 3. Eg. 275 In the right: angled lil ABC, 5M 
there: is Bren the ſide AB=436, and the angle at; 2 
A4) 4 ; to fiad the fide BC and te e AC. 
AxsN 7, BC=5 13. 1 N i 
. * Sf, | co 


| 
| 


KEY 


> 


EN TRIGONOM ET a r. 


. CONST RY CTION./ 
Ab the alem Aof che given quantity by n fiee- | 
ol chords or protractor 3 take. the given length of AB 
from a ſeale and ſet it from A to B; from B raiſe die 
perpendicular BC and the triangle is deſcribed. 
| Meaſure: BC and AC by taking tbem ſeverally in the 
campaſſes, and applying hem do the 120 1 s 
AB Was taken. 8 40 1 a „ S170 $900 
5 LEI Sb Making AB radios. 80 a 0 1 1 
As Rad- tan. e e 100600000 Ts 
1 — A=47 of 10.032624 1 * PA 
380 16 A * e 6776070 nn 61 51 


„ To BC 513. r . Negzür 5 
| , % 05 my 0. f 15 3 F #6 7 4 
| — Making AE radios . UT 8 
s Sine S4 * 9. 9.832569 ay . 
wit ds OR L341 144. 0 Gin 8 
ra 15 8. 90 19,0000 n 
| 8:8: 5 "g 45 K £31 f „„ 
tg =476 2.6776070 © 8. 16.904 91 


..To AC= $99.9. 5 "8450401 . £ 


2. ig. 30. 8 Suppoſe a #þip” fals Fu W. 19 
101 ſhe hath. made 319 miles of ſouthing; how many 


1 miles Hath ſhe failed, aad how far is ſhe well en che 


meridia f the place failed from 8 | 
Here) in the right angled triangle cos, thiere þ is ;-piven:- 


5 and the ke . 453 to find EC ofa 


9 F 
Ano.” EC 383.6 m. and CD 213. LE 


E When the faq” s altitude i is 30? 20', 3 the ſha-- 


dow of a tree on the horizontal plain is 69 feet 3 inches; 


what is the height of the tree; and, what is the diſtance 
from the top of the tree to the extremity of its: ſhadow? 


-ANSW. The e * mo tree is 4.5 IN other- | 
309235 fect. 0 ; 
| . 5 C ũ 7] x E 


"Cave . Fig. 28. ee gur angled ee „ 
464464 giren cht hypotketüft AC=355, Aud tlie 22 1 
at C42 13; to find the _ AB and BC. j 5 gh 

Avgp. de SACS e cha i 

19 5 consrRueri0 Ft | 
Make the angle CAB of the given quantity ; 1 15 
number expreſſing the length of AC) fromca' ſcale of 
equal parts, and ſet it from A de Cy from ( let fall the | 


perpendicular CB; and the triangle | is deſcribed. | ge 

- Meafuce the the dev ABand \8C 00 the 8 from x whick | 
AC was faken, 1 5 

12 oy 435 8 .-:» Making: AC-xadius-.. 160 1 ar 15 . 8 

As radius 8 go Php 18 20 9217 | 

out 0 ier G2 4 3% n Pam 

. Yo * 801% C IP 211159 qc. ea UID - 

403279688 = 2598 700 % ũ 


lr, t 90 act d.058000" «ba h 5 | 
8 by” Sime A 2 47 rm ig: 8693291 err de 


ne. - - oP 


Ea. 5105 55 1 


„ 


— 


8 80 is 9 R357 -- 2. -552668%; * Wah. 
. To-CB. . 2643 517 A42322g730T 


ExAu. 2. Hig: 29% Bappoſe che Hape iſide of a bal 
CE is 3624-livks of a r ſurveying chain, and the angle of 


-aſcent at E 4s 192 30% What is the length" f the hori- 
- zontal level ED; and the perpendicular _ of che bill 
/ . 25 erte n: ED=34 17 SE da bats e 1 be. 165 1 


; are given to find the ee of, _— the * 

e aſe and one of the ſides are given $0. find the other 
"fide the problem may be ſolved by the; 47% N. of 

-Euclid's, 1 B. as follows: Stray oe ob od £5: 

1. When the two ſides are glyet to ind the yporbos | 

nue. | 7 


Fa | „„ Scate 


— es GI 


OY "PLAIN, TREGO NONETRY 


2 -; Square ach 2 2 ber, add them ang extract he 
Flaute roog gf the. lum z fg 0p is che length. of the by- 


Tothenuſe. * - hos 85 1 285 g SY Fre: 54 7 M Moy 80 3K. 


3 4 wr ie 


Exams, Fig. 2. LAB e ad ver glöt re- 

 +quired the length of ry Hygorhenule! AC? 

: of NSW » 838,82. 48 % 37 0 JAY gag — 5 gu 
* 9465} Tonhe 8 du ons eim 
5 1 Tis} Add the neee 998565 adn lspp> 


A _ 
F 


: AE! Fm 
N ſam is is the ch usted 839 by PE, TOE 
| 5 555 4 vil bs * 17 Si 
And the Wa root © 755 18 151 AC: 05 


* The ddp edles, He eing gia to find 
the other ſideno o. | 8 f t 

Subtract ee the given $d2fookeike ſquare 
of the hypottienuſe, and extract the-ſquareiroet of the 

remainder z the root is: the length of the Ade gaguired. 5 


3 VIE 5 . 
Ex AM. Ege. int the hypathenuſe Secco | 
cke fide ABN red the ade fte or... = = 
Ae. „ 8 1 of e 


\ C5 


"Fenacthe- ſpare Ff 3 i 
_ Sab tract che ſquare of ABS 819%) ä W x8 
10 Zaun 301 bog ide Gitte g 40 


Tbere remains the ſquare. of, BC=132533 5 in „% 
Wer! the ſane: 1088 of. eee Be kinos 


„ *Z 


gde lues is- el to ae fe Bae ae vader p 
their fum ank differenck; tlle lat problem ma v7 be ſolved : 4 
thus: multiply the em of the hybotbendſe: and givetl bade = 


by theit difference; the . roof of the product is the 4 


1: 1 ot #37 *. YI =o 


An of. the ſide required. 


G7 2610 han "of 0 Yin 18 10 997 90 ad 7 1 9 


/. 1 


* 


Ny BHIGONQMETAE- | "Y 


i the hd ExampleyAC+ AB=749, me ACE 
| 17 then 7495 32754325 135be, aas 0 CB SI% - | 
ö 0p . 0 1 Signs ads DBAs”; "Me? e Fr 5 7 


6 \ 

5 AC FORTE AC 

1 * 2 3 
axon 2 Big 


OB RUP agg aL; 19 
5 9 ee 28021 12 DOLLS; 2 otic Ain Dt 2361 wot . 
T „When one. fie of an,obligue angled. wriangle, and all | 


the, angles areqgivens t Had, che other two. aides 
ore, when.two Ades, Mich an angie oppoſite, to one gf 
them arg: given, to fd; the, Then two, angles and the 
thing, ide; the ſolution by on the ee theo- 


Tem, gott bag : . 36.9 gas 0 el 3566191, ol” 


Any ſide of : 0 22975 \triangle 3 b 75 ſide, as the 


ſige of the an de, is to. the ſine 


| 

| 

| 

28S, eto the REL 

44 043% 8111 3 58 a 

of the ang A ite to the ot er. Fig. 31. 3 ; 
| 

| 

| 


5e Wa ble aügled pfsidorrtangle, let fall be 
Perpebdleular e e ea x. of ngur ales 


= „01% MHSY — 410 52 


AP gle eM 4 23 
bn ad Sogn, * Ng „„ al mug 185 


— 4 1 N AA:: Rad.: Sine By - ana 52 T 
And as CA: ADD: : Rad.: > 7 bo uf 
s | 

werber : BA. diode BCA X Se CG. 

ut 145 N AC: 28e C She B. 

DTT bn ay ng goth CEE | e - 

ne $5403.00 

In the ae m anner, i Sight be Lean, that 

any other t 1 v Meare to each other As ;the' {i nes of 0 

oppoſite angles; aud, on the *conitrary, 1 the fine of an 

angle is to the line of any other angle, 4 as the fide op- 


poſite to the flit angle | is to the lide © | ang to the 


5 


* 22 
P m A T0 EE ts inte ors A FIR ans ns. — 


DP rr 


1 A E Þ # 185 7 7 _ 
other. 9 1 Fir "Þ of Bun \ Ealeiche „ W 42 . 1 LE | | | 1 
4h, 286115; +69 Hos ee ind} 42, ? 3 
n A1 13 ia "134 MEER N 75 10 Ts bog d SI) 0K ON 
3 * 4 * a $a 4 a Fo , : 
* . #4 + | ; e Ws . ; | | : | 
| = , 4 | 
| 
A 1 
ö 
[ 
| 


1 wo My A the” bb 1 W e 

Aber. dete ie een "the Ede Ne LIE the Ag at 

52 40% 345 820 the a: C= n ſites 
: AB and G. 


224 eon sTnnerye 13 0 
on 18. 


Make a gie at C of the 12 quan 
of chords; take to number/expreſling the length of AC 


from: 4 Wale "of equal Parts; atid- — CoA, 


cheit at the point K, make the High CB of Mis "giver 
-Glaiitity, add ade relate "is deſerech Mestre AB 
48d BC on tlie ſeale from which AC Was taken: 
Aüberaet the füm of the angles B aud © from 15e, 


* 


_. "the remainder ; is ide N e at Az and then, „„ 01 
| 2113 2 $2 88 TC T-4% . bil ak. 
0 5 ne To N. AB= 26-34» 5 
So} 81S As Sin | ih ole 17 10 267 
es he 3 
be £ Eg ine 52870 3. vt AT 971 0 a 9565 4 rl 10 


*.. 8 the angles Shs 2255 the acer 
| -6ppoſite;to. chem being. alſo, equal, 1 will be-ſalzed 
vy one proportion. oo «#20QO8i17 

Nam. In the triangle ABC, pe Ig the fide A= 
256 and each of the angle at Brand C G7 * 
Wired the ſide BG 7 . 2. 2 e Ba . 

| Angle B = 7 Bo 180% 

| Ivy CT 775 MP "Sabie. A de 
Sum 135 15 "Angle K D747” 


Fe As Sine B =. 67? 39. 99556153... _ 
e „To See A. = 44,..42,, 95 ec de ar 
bes i n f , . 2 Woge 
e eee 25745 


1 


2 85 


* 72 "x $4.7 *. = „ * - „ 4 5 
1 21 2 Ig Med 321 405 
5 


ans, 2. 2 7g. 32. Suppoſe D at — E are — ro ſtations 
"from whence the object Cem e end the angles at 
| | „ D and 


12 3. "The diſtance of two moum ain: 


_ rain, and the line 30 


vu PEFGONOMETAT: | 4 


a bd with as i90camiings rd Ihe Achte 


of the ſtations DE meaſured with a chain, -and 3 it were 
required to find the diſtahce of e — from __ is 


fation __ -<*- Er INT6H A. 3 Sm. 


Let bah ee, We age at Bags 567% "OT TER | 


F ant E47 3 the e aid SEE 


CE. 288. 5 40d ie 1845 ir fy 
Hal) Gt an ele 
of each other is 29 Lites Tf a ürd suit 
dhe northward ef cheſe, ſo ſituated, that the angle con- 


Ans... C5311 C 


tained by a right line drawn to it from the eaſtern nwvuid-... 
mug the twe fit mountains is- 
e contained by a right line drawir - 


4 


32 123 and the ang 
to it from the weſtern mountain, and the line Joi 

bl two! firſk moutitains is 68 287: Required the diftanc =. 

of the third mountain from each of. the D aa * 
Axsw. 31. 36m. and 26.64 miles... HH 809,50 ee 


„ 2 1 41 


_ Care, 2. Kk; 31˙ In the oblique angled. "wigpgls- 
ABC, there. is given the ſde AB 324, and BCS G68, 
with the angle at I 300 ee eee at. B and 

eee reid. ee eee, 

| CONSTRUCTION; n 

Make: the angle BAC of the given Addy take 


AB-from the ſcale, and ſet it from A to'B then take 


BC from tha ſame ſcale, and ſetting one foot of the com- 
paſſes in the point B, with the other crofs the _ * | 
* C and join BC, and the triangle is deſcribed. 5 
Mlieaſute the angles at B and C by the line e e | 
and-meafure- AC on the fame ee which AB: and | 
BC: 1 were Anne n | 1 133 
Jo fiad the e e eee 
a BC: BA: : Sine A: Ae cee. 38 which 144 10 


< 


— 


wn 2 


_ — — ͤ—„ a 


* 


* 


* * 
N Xs l 5 ; . % 1 Kt | 8 


1 PL rep iG dbb rn | 
 iklaoie Wat per h che tif fem th ee 


remainider is che angle h. mulgors ACT BOO! 1 5 15 5 bY 
Maes ent 23 - nf q. find the ſide 40. had; of batity: a: Þ 
As Sine C: Sine B:: BA: AC 395-45. e 
. In this cafe, if the angle at, Ahe right or ob- 
ruſe; the angle, ak C being acute, Mill. be found out by 
a proportion; but if the angle zt Arbe nente, the an- 
ES map be either acute or ohtuſe, and therefore 
Ide ſpecies of this angle cannot he known by the fourth 
 proportionals but muſt be eee deln the falt 
been. $05 ee 30) een i eit „ Dent 
„ Ex4aM-2 Fig 32. In a e CDE, Is 
Wy the angle. at, C was. meaſured with an inſtrument, 
"and found ta be 70" 50 and the ſides CE, and ED 
deing meaſured wich 4 chain, CE. Was 499 links, and 
- ED, 532 liaks; required the angles at D, and * ak the. 
. . 
Answ. D=60' 27 5 DC=423: „ 5 8 „„ 
3 Let do ſides of an oblique angled plain nlangle 
6 500 and 300 and let the angle oppoſite to the great- 
oft fide be 702 30% required the other. two angles' and i 
' the third ſide? Axs w. The angles at are 34 920 and 752 


4 and the fide. 5 12.6. INT 


| „ TuzOREM, Ag. 334; The half: difference of any; two 


Wantities added to their half ſum, produceth the greater 
quantity ; and their half difference CIP taken from their 
Dalf, ſum leaves the leſſer quantity 

Let AB and BC repreſent two quaidlticay whoſe hai 
m e AF or FC, and half difference FB. It is mani- 
ſieſt, that FB, the half difference, added tos AF the half 
ſum, is equal to AB, the greater quantity; and FB, the 

half difference, being taken row verbs the owl fam, 4 


genres ue. * e t 
les 


# — 7 


* 


PLAIN) ſ TRIG ONOMETRY: | 40 5 
Ce 3. . 34. Tw O9·. ſides: of an oblique angled * 


A triangle AB and BC, with the angle ABC contained be- 
teen them, being given, to find. he Abk. angles 2 A 


and O, and the third ſide A. 


32 * 14 8715 Phy 5 


If the two given ſides are equal e ee 


ſubtract the given angle from 180, and half of. the xe- 


TAP 


mainder is either of. the tha gelegt mo WOODY. third 
ſide by Caſe 14 „ ig” 1 8 5 


If the given ſides are unequal, 850 ade a be 


vori. Theorem. - . 
In ing, pin WAY Abc, e  an 
4 = om of any eo dae. bein | | aer 
Is to their difference eee 1 NU 
Zo is the tangent of half the F 
the angles oppoſite to thoſe ſides.” FC A 1 


5 — eh 
To the tangent of half their difference © 1 


4 Tale BE. _ Br. 2 is to AB; ; join FA and 
AE; and through C draw CD parallel to AE: Then 
F, A, E, are points in the cireumference of a cirele 
whoſe center is.B, and FAE, FDC are right angles ; FC: 


is the ſum of the nale AB and Oy vac HC: hall diffe- = 


rente. 8 
The angle BAE is equal to the a AEB; and their - 
ſum is equal to the fam of the two angles BAC: and 


Ac; becauſe the angle ABF is equal to either of theſe 


ſoms; therefore, the angle AEB, or its equal FCD, is 


the half ſum of the angles BAC, ACB; and the angle 


* or its Net A is «their half difference; be 


„ PLAIN: THIGONOMETRY. 


cauſe, this added e BAE, their half fam, 16 qual to 
BAC, the greater of the two. 
Making CD the radius, eee 
gle FC, the half ſam, and DA is the tangent of ACD, 
_ - the half difference of the angles BAC and ACB the 
| Krigogles AFE, DFC are fimilar;/ werefere, 
| As FC:CE::FD: DA; chat is, 
e the ſum of AB and BC, | 
I to EC their difference, | 
7 a is FD, the ee ol. balf the m of the ang 
Ba and Ach, 5 
To DA, the tangent 5 batf their . 1 
Abe half differviics added to kme half fm, - gires the 
greater angle, and ſubtracted gives the leffer. 
Exam. 1. In the oblique angled triangle ABC, 
there is given the ſide AB 17, the ſide BC=429, with 
the contained angle at B=48* 40'; ee the 1 : 
at A Wand C, and the % tne; 6. | 


th CONSTRUCTION. 
- ting the ſtraight line BC, and at the point B make 


* angle ABC of the given quantity; take the numbers 


expreſſing the lengihs of BA and BC from a ſcale of 
equal parts, and ſet them from B to A and (SAY then. Join 
AC and the triangle is deſcribed. we | 

\ Meaſure the angles at A and C by the line ot 3 
£2 a meaſure AC. on ov ene: from which AB and BC 
were ane N | | 

A 180" S 

2 1 148 4% 6 „ 
Hg 3 I Ju” 20 2e'=Sum £8 the ang. 4 yy 0. 


112=BC—BA 65 40 40=their half ſam. 
| | x | As 


2 
1 


; 
5 


. 


PLAIN TRIGONOMETRY. 
as: BC4BA 1 ts. o the half ſum 652 40 


Is to BC BA =I 
Soi is EE e "= 


461 


Ae the een 22 


. " Dems. ans, pr 02 


To tan. AC * mn er From the half ſum 65 40 
alf diff. 18 22 


e ee eee e the k 
Og de jp ang. 08975 


— — 


7 18˙ 


Hong cond the 1 the fide AC is found by . 
Cale oy Vil: as Sine C: Sine B+ BA: AC=323:8. „„ 


ExAM. 2. . 32. Suppoſe CDE 2 triangular geld; | 
the fide DE being meaſured, is 564 links of a forveying Tr 
Chain, and EC=368 links; alſo the angle at E being | 

meaſured with an inſtrument, is 34* 20';. what are the 


ks £43 


. 


Axs w. cab 6, Dee E CD=4 =459- 8. 


3. Suppoſe the diſtance of the earth fray Fri fun is 
ihe miles, and the diſtance of the moon from the 
"varth | is 2400 oO miles; and that the angle contained by 
two right lines drawa from the center of the your: to * 


4 * 
1 * 
we £ :- 
8 * i : ; I 
4 ky 4 


centers af the ſun and moon is 89 0“ 
tance of the moon from the ſun 3 


Axs w. 80gz8000 miles. 


12 


** 


ü _ angles at G and D, wo 2 1 is | the e of the: fide 


Cl 4. When the three ſides AB, BC, Ca, of any 
"gue: angled plain triangle ABC are e to find 


be angles at A, B, and C. 


If any two of the given des are Sed We triangle 


deing Iſoceles, its angles may be found thus. Zig- 35: 


Suppoſe AB is equal to AC, let fall the perpendicular 


a, * . fall in we middle of the fide 


G2 


BC; 


— 


2 PLAIN TRIGONOMETRY. 


BC; therefore, by Caſel z. of right angled: triangles, as 
AB: BE:: Rad.: Sine BAE, whoſe: complement! is e 
. 5 angle at Bor C; and its double is the angle BAC. 
When the ſides are unequal, Fig. 36, let fall the per- 
pendicular AE, upon the baſe, or longeſt ſide BC; and, 
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RE Lk {EIN as uſual; elt Cites l in Plain Trigo- 
; — Four in right angfedd triangles, and four in 
oblique 3 but theſe may be reduced to three: for, 

1% Since the ſides of any plain triangle are in propor- 
tion to each other as the ſines of the angles oppoſite to 
theſe ſides; by this we can folve the 2d, 3d, and 4th 
Caſes of right angled triangles, as alſo the iſt and 115 
| Caſes of oblique angled triangles. 

2. Since the ſum of any two ſides of a plain . 
zs to their difference, as the tangent of half the ſum of 
the oppoſite angles is to the tangent of half their diffe- 
rence ; hence we can ſolve the 1ſt Caſe of right angled 

| triangles, and the third Caſe of oblique angled triangles. 
3. When the three ſides of a plain triangle are given 
to find the angles; ; if the triangle be right angled, the 
acute angles may be found by Theorem iſt above; and 
if it be oblique angled, the angles may. be found by the 
Theorems, OE. 
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* F 
= 


c e +B* N 2 ; : 
And by logarithms, 56 L. En 1 3. ＋L A 
ieee A* +B* fb! as l „ 6 
> on. In a right angled 18 7 the fide 2213, 
the ſide B=199, containing the right angle . required 


the my and b, and the hypothenuſe Ce. 


For 


BY 
12 6 
», a — 
. > * 
" * 
— 
, 
* 
* oy 


4 


. . ; 6a . ; 5 ; 
Dans 201 For the a en tte 51 255 tze 


A obs „., A= s 4.34938 ai 
CN lot 5 8 N 100 we 2 275 {2 "40 9 A ge * 


2 a I. 


as 


« 7 


5 a 'a 20. 57, 10.0295 26s a DEN 8 1 


* 


| 115 2 * 77280 For the hypot 
gon 067M ee 
3 396 

4 292898 Mt 0 

57 1 2464 6 WB 


4 e 2. 


- 3 5 | IN _— . Fs ** . « ge PR” i 4 * ; 3 2 = 5 2 7 —. A oe $4 ” I 75 1 8 # 8 34 
k % 1 
ONO 3 
3 : A - * as 4 
5 ah : 
1 I | 4 : 14 FE 8 * 


2 
2 £Y * 


I 
* 
* 


* If 7 — 72 | 
0 
. 


| 4 08 wo. One as Fas 7 1 * iangle, *I 7 -:0 
| the Lum of the other aa. and bypothenuſe being given; 1 


T9 | to find the abgles, the e hypothenuſe, and the 0 other. Fr de. 5 
1 everally. Beg. 38. FFF 
Ex, In the right ; angled triangle. ABC, ſuppole | 3 
le, the fide AB=50, and the ſum of BC and AC=2003 it Þ 
d, . edt find the . 851 . with the . 


K 13 3% 1743 
4 $4414.40 K hoy = 


h * 

a » 

| 8 : * . 

« Hh £1 % . oa & e 7 * . 

" «x = 5 15 4 ? 4 5 3 * 2 4 + F q . o . 8 3 5h a* 

; Des g- 68. E ; 5 4A 2 E Ebb f 1 1 
wt N . . 3 . 0; 1 * 
bs 2 x ; 
* 54 f 

8 


4 5 248 | | Eo 
make AB=70; and B60 then find: the point 0 Þ 4 
equally diſtant from A and D, and join n AD and AC.” N 1 1 1 
13 Bot v on. 46" the right angled langle ABD, we = 25. 
red have AB and BD given; to. find the angle BAD; N — , on 
Which ſubtract its complement; 1 viz. the” angle D=DAC, * 
For and there remain the "angle CAB, whoſe 'comple-- 5 Ol 


1 n . | : 
< 2 : a ; | 
- * ! 2 : | E 
1 1 ; 
* I. 
of hy . A 8 
8 — * 97 
fo = 
[ - "as x 7 i 
: 7 E Py 
2 i 
b 2 4 1 ; 
” 5 . 
* 4 8 5 N ü g 
} * » 4 ap re . 5 
1 x 
\ 4 * * 155 8 phacs i 
o = 
- - 4 4 : | : : 
3 ; 
. A 
N N * * g 
1 2 . 
_ * ; 
© 5 
1 4 * — 4 . * od » 
> goes} _— 
* 
5 1 - 


a IAI THIGONOMETR' : 


| ement is the angle AB; aud then, in the right Aale 
_ *ttiangle ABC; we have äll the angles with the fide AB; 
ts find AC or CB; either of which being found, ſubtract 


8 it from 200, and the remaitider is the other ſide. 


 *ProB.-2.' One ſide of an obligue angled as 
2 the angle oppoſite to that ſide, and the ſum of the other 
two ſides, being given; to find the other two les and 
| Aides feverally. Fig. IPs -- Bird OLA * 


Exam. Ia the oblique angled triangle ABC, "EF 
the ſide BC=532, and the angleBAC=110? 30'; alſo the 
um of the ſides BA and AC=6375 it is required to find 
the angles ACB and ABC, with the ſides BA and AC? 

ANS W. ee So. 97 8 780 75 TINS 7 
AAB=40213- if 10s 


ConsTRUCTION. Make 3 n D of 581% 


Jy -equal't fo half BAC; 3 take 637 from the ſcale, and ſet it 
from D to B; then take 532 from the ſame ſcale, and 


N Fetting one foot of the compaſſes in B, with the other 


BC; to find eicher AB or AC. 


croſs the line DC in C; and join BC; find the point A 
-equally diſtant from D and C; and join AC. Now, 
- fince AD is equal to AC, the angle ACD is equal to the 
-avgle ADC, and each of them half ol the angle BAC. 


' SoLumEN., In the triangle BCD, we have DB, BC, - 
0 the angle at D; to find the angle o“. 
SBraubtract the angle ACD from BCD, the remainder is 
; -the angle Ach; and, by taking the ſum of BAC ant 
Ac from 180?, . we have the angle ABC. Then, in 
the triangle ABC, - we have all the m_— ol the ſide 


- 


ProOB, z. One ſide of 8 4 
esd onpoftre te that * ad the difference between 


\ 


bh. AM 
3 


2. = EE - 


| difference 30 to 45 fide found... 


O'N TIS 


ro Ge, eng gen v fo the one ans | 
and fides ſeverally. Eg. 40. F n 


ETAM. Ia the oblique Adel e ABC, let the 
fide BC=250, and the angle BAC=96* 5% alſe the- 
difference between the ſides AB add AC, v. BD=io6;. 
required the angles ACP and RON with the fides yk 5 
REEF ; Yn of | 


Aus w. Ache 1770 AB mM is, aa, * 


| AC=107.. 3 ae e dt: yl L 
ne Habitat the angle BAC from. N 
180? and divide the remainder by 2 the quotient is the f 
angle ADC; which being ecke from 1 1805 ; ther re. 
mainder i is the angle BDC. 


Make the angle BDC, Take 106 LIK PUN {Fi 


. et! it from D to B; 1 250-1 from the ſcale; and | 
" ſetting one foot in By With the other croſs the line D 
in C, and join BC; produce BD, in which find the Homes 


A equally diftant 8 D and C, and j Join AE... 


| SOLUTION. I In the triangle ] BDC, we have BY, BE, „ 18 | 
: 2nd the angle BDC; to find the angle BSD. 5 5 


Rk 


"Having Found the angle BED, ; Bhs it, . to- Ab = £ . | 1 
ſum is the angle ACB= | 
Subtract the ſum of the angles BAC and AGB. ken 


: 180?, the. retnainder i is the angle ABC. 


"Then, i in the triangle ABC, we have all the angles, 


and the fide BC; to find ACor AB; ; either 'of which - = 


% 
„ 


being found, the other will be known. = applying . the.: 


5 4 52 * 
*T> 135 75 pt of WS e iy: 7% j + * > 
27 * ** 14 1 1 * « * ade 8 * es 1 * * 3 r 5 = 


The ann were e Fo PEE wege and 


| publiſhed at — in the year: 1 ; * about 


12. n 


1 


* - U - 
* - N | d 1 ; 7 4 - 4 # * 
5 © o 


OY PLAIN: TRIGONOMETRY.: ; 


5 n after, Mr. Edmagd Gunter, Profeſſor 45 
5 8 eee in Greſnam College, London, applied the lo- 
3 garithms to lines on a two foot ſcale, whereby a] all. queſ< 
tions in;trigonometry, and ſuch parts of practical mathe- 
. matics as depend on that ſcience, may be readily ſolved. 
8 without calculation, by e e of compaſſes to. 
the diviſions on the ſcale. | : 1. 
=: - . Gunter's Scale, contains, 2 

8 I. A line marked S. R. (fine TG) on 3 are ü 

| the logarithm fines of the degrees to each 1 7 and quar- | 
ter point of the mariner's compaſs. : 

2. A line marked T. R. (tangent rhumbs)} being the 
logarithm tangents of the faid points and quarters. Ge] 
5 A line marked Numb. (numbers) on which the 10 

5 garichis of numbers are Iaid down. g 
4. 4 line marked Sin. containing the Werten fines. | 
g. A line of logarithm verſed fines marked V. 8. 5 
6. A line of logarithm tangents marked Tan. 7 
J. A meridional line marked Mer. . 15 
8. A line of equal parts marked E. P. | 
The two firſt and two laſt lines are uſed only i in 1 
5 gation the Teſt in trigonometry. h 
5 The figures on the ſeveral lines hive always the 17 2 
RO values, except on the line of numbers ; there, the figures. 
| repreſent either the ſeries of numbers from 1 to 100, or 
from x to 1000, and conſequently have different. We | 
3 according to the ſeries they fepreſent. | 
5 Becauſe the logarithms of proportional EL bed have. | 
3 RY differences, theſe logarithms on a. ſcale. will be at 
equal diſtances; therefore, if four numbers are propor- 
tional, the diſtance, between the firſt and ſecond terms 


| will be ont 2 the diſtance between the third and 


1 fourth 


* 


Sa a 


furveying chain. 5 


6 1 2 fn * * * 15 Cook 7 * by 5s 
94 * 2 1 4 7 ; 13 . 5 5 
n 8 # 2 6 2 
* Ws ; * 4 4 2 
* P ; . 8, x 2 : 
1 2 8 5 * 4 i } G7 
f i NEAL! 
, : I bs: 
— 15 a 5 
; * 
3 . en king aux 
4444. 150 1 
414 9 : ol 


proportion on Gunter's r 1 ee, of ne 


Ytion, and exten 


eompaſſes ro the firſt term of the. pro 


the other to the ſecond; then, kerping hat extent in the 
compaſſes, ſet one foot to the third term; and the 1 


will fall upon the fourth term or ne 5 0 4 562 


iel 5 | 2 25 N. 207 AE FLING 01 Ba 4] F mY 22 5. c 4 1 


© T9 eee e Aga E C T. ee 5 ee vr a7” ; 


$6100.15 too bro ene thong! ts wake. 


The. 9 of - xg TRI enen: dae 


ae RATION: of . HeaGn 78 and Dis rancns. 


* * + 


＋ 0 perform problems of this kind; the fir thing to 


be done is, to meafüre the length of any fraight | 


is on the ground; and, for this purpoſe, ſome meaftire 
of: a determinate length muſt be chöſen, ſuch a5 a yards. | 
fathom, pole, the ſurveying chain, or ſome part of itt. 


Meaſures ſhould be adapted to the quantities to be 


mealuted: f Small diſtances may be meaſured" by a foot 


rule, or yard, or by a tape divided into inches, and ro 


led up in a box; but large diſtances require larger mea 


ſur ures, ſuch as Teng poles of ſome known bene or * 3 


"2 e 


fi 


The Scots furveying chain is is a batt of 747 Eng- 


n feer, (commonly made only 74 feet), confilting * 
100 links, each link being 8.928 inches.” The ra 


ſurveying chain is '66 feet in length, ENS of 215 


Hi . each link being 92 inchies. Re 900% Worley; 


To Fo meaſure deln, Hence n the eee. "as frm E 


Apply one end Us your meafure to A, direfting the 525 


other Wares B, and at the extremity E 70 a mark, | 
„ e —— 


SJ 


Ly 


= sun AI o 


ES. Thi; the terry che weile into the polition BC; 
>.  / plkving 4 mat at G; and again carry the meaſure into 

_ the poſition GK, and ſo on until” yo come to B. The 
| finder of pins wit ſhow che number of meaſures from 

A0 By and benee nen, ef the Hos. AB vin be 


1 


E RD, e 5 e $73 ES &: S1 1 A l 
When a large e boch as the 64e of a: field, is: 


= be meaſured with;yhe ſurveying chain, ten pins, or ar- 
8 ros of wood, or iron, muſt be made uſe of to number 
the chains; tfus, he who leads the chain takes the ten 
arrows at ſerting but, and, at the end of the firſt chain 
"Nicks ope in the ground; and, hen they have advanced 
forward another chain, he ſlicks another in the ground, 
and the man at the other end of the chain takes up the 
Aſt arrow. and {i on; the; man who leads the chain 
putting down one at the end of every. chain, and the man 
hg follows the chain taking them up as he advances, 
_ he have all the ten; and then they muſt be carried 5 
to the man who leads the chain ; And thus the nomber: 2 


6 chains in any diſtance will be known 
SITION Beſides the ſurveying chain, a pole of wood. ten links- | 
2 „ lengths of the links being marked on it, and 

: 5 one of them divided into ten equal parts, is neceſſary to | 
5 meaſure a few links and parts of a link accurately ;.and N | 
5g {2 Rs the diſtance will be known in links, and roths of a 


"link, or 1000 parts of the whole chain. . 2 
Although the whole chain is commonly made a of, ir 
5 it is difficult to meaſure a line accurately with it, on ac- 
dcduunt of its great length. A half chain, or one of 50 
| aks, can be held more ftraight, and managed more ea- 
, and conſequently leſs liable to errors than the whole 


An Aron. "TY 


ef ied method of meafaring an gh * s) 


hard to avoid errors entirely. | 17 93 1 
The ſurveying chain is very aa n Tor thus 


yoſe of meaſuring land; and, when applied with care, the 


aired of any field may be found; but, in meaſuring dis- 


tances from whenee calculations are to be made, in or- 5 
der to find out larger diſtances, greater exactaeſs is! ne- 5 
ceſſary than can be expected from the fürveying chains - 
For it requires æ great deal of care to keep the:chaio-al- | 
ways truly ſtraight; and even ſuppoſing this done, we 
cannot be ſure that the chain does net lengthen by con- 
ſtant ſtretching; and, if this be true, mall errors max 
ariſe from different degrees of tenſion nor is it polible © 


to avoid theſe errors with any flexible meaſuging line; 


and, therefore, when the true length of any ſtraight lice | 
on tlie ground is required, we muſt chuſe a meaſure 
which will neither contract nor lengthen in the applica- 
tion, ſuch e f mated 1100 6. ſome 
Known length.” ls» RET 
When a diſtance is to bet cies we" Ae | 
operation is performed in the ſame manner as by the 
| chain. A ſmall wire, or or ſome fach mark, ſhould! be 
ock in the ground at the end of the pole, that, vben it 


3s mo forward, the hindermoſt end in erery fur 


poſition may lie at the ſame point here the foremoſt 
end lay in the laſt poſition; and, for this purpoſe, a noten 
| ſhould be made in the end of che pole to feceive the pins . 
and then the pole being carried forward, and its end laid _ 
<loſe to the pin in every eee pe W 85 


5 very . FFP 


Oboe 5 


Ad ubändkaliy Runge; and food e ee. 5 
| "ute; and yet, even in ee dee br + 


* 
7 
: 5 
* - 


W u vs 45 


: Jength, lch a8 10 feet, having the 


oN. 


» take. two e 
ir ends well ſmoothed, 
and take ſupporters for them, ſo contrived, that they may 

be eaſily raiſed or depreſſed. with ſcre ws, or by ſome other 
means. Then, having placed the poles upon their ſup- 


Portets in a line at one extremity of the diſtance to be 
meaſured, and made them level by a plummet; lift the 


-hindermoſt pole with its ſupporter, and carry it forward 


Se to the extremity of the other; place i it there in a level-line, 


adjuſting i it as before then take up the hindermoſt of the 
two poles as they now lie, and carry it forward with its 
Aupporter, and ſo on, always bringing the poles to a true 


8 level, and taking care that their ends touch each other 


exactly. By this _ 4 Giſtance my e ; 
With great accura . 
The length of eee right Tow: may hy found = 


| 3 a careful application of ſome known meaſure; but, in 
many problems, the lengths of right lines are required, 


which: are either wholly, er partly, inacceſſible, and 


zſometimes inviſible, ſuch as the diameters and perpendi- ; 


cular heights of mountains. In order to ſolye ſuch pro- 


Hlems, we muſt not only be able to meaſure ſtraight 
lines, but to find out their poſitions, or to meaſure, the 


„quantity of any right lined angle accurately. This may 
e done by the Theodulite, Graphometer, Quadrant, &c. 


Pat the eee RY: be uns; as well HAY mea- 


5 78 ws NR 17 wr} 1 


1 


5 here are 100 He of. e 10 55 e erb, 


High: Deo 


3 Wade angie: ebenes hemden two -right 


Zines which ie in the plane of the horizon, ſuch: as the 
Mgr oft: )))) 


2 
N 


MENS U RATI ON: 1 * 


two des of a field or eee Graighy: lines 
drawn from a given pdint in the horizontal: plane. For 


example, ſuppbſe any point on the ſurface ok; the earth js 
taken, and from that point one ſtraight line runs north, 


| and another north-eaſt; the eee lines 
is called! x Horizontal Angler 1201295 1466 7 Ania nh et 
A vertical angle: is enelined] by tu ſtraigbt 3 


drawn in a plane perpendichlar to the plane of the ho- 


rizon. For example, ſuppoſe a ſtraight line is dra wn 


from any point on the ſurface. of the earth in the hori- 


vel, and, from the ſame pointz a another ſtraight 
line is dr n to the top of à high buildings: a. mountain, 
a ſtar, or to any object which is above tM lane of the 


borizans. the angle contained by hear agg lines, 


1 1 88 ris: called Aa Vertical died 


CI: 8 : * 5 "Wh 
2 1 1 14 ; PS. 2 —— e «bogs ies MY 


{£34343 4 


BL 1 as 


* 7 


144 


25 0 eee Eke 3 an Ze aid mode as - ABC Ys 
RL RS by. any lineal mechure. i 3. 


This may be done by taking 4 radlus at © Pest re in 


is of the contaitiing” ſides, and meaforitig! either the © 


Drinks tangent, or ſecant of the angles” eee 
7 V, By meaſuring the chord; Fig. 41. abe 
ee ſuch as a chain from B to A, and there ſtick an 


arrow ia the ground. Meaſure the ſame diſtance from 


B to C, and there alſo place au arrow. Then meaſure 
the diſtance from A to C, and the three? ſides of the 


iſoſceles triangle ABC are known. Let fall the perpen- 
dicular Be, and the point e will be in che middle of AC; 
therefore Ae is known; and, as BA: Ar: Rad. : Sine 
Abe; which doubled, is the angle ABC. t. 


This method is general, and will anfwer equally well 


whaterer the leogrh of AB or Ls but, if AB and BC 


2 K : 33 


- 4 Wan 2 * 5 
Fo ea 


- <0 MENSURATION. 
mee ache chaja; or any meaſure conſiſting of 1005 or 
ro equaliparts, the angle ABC may be found from a 
table of fines, without calculation; thus, Meaſure AC in 
_ gothiparts of a link, or 1 oooth parts of the chain; then 
AB. being zo, and the radius of a table of fines alſo 
' 1000, Ae being a number of the ſame parts, will be the 
mral-fine of the angle AB; and therefore, this num- 
Set. being found in à table of natural fines, the quantity 
of the angle ABe will be known. If you have not a ta- 
Ble of natural ſines, takt the logarithm of Ae, and find k 
among the logarithm ſines, neglecting the indices of both, 
and you Hane rhe 15 e hich: wag WOES = 


A there be ente in SEN the Hole Ine, | 
s. if AC lies in, or near, the true level, the angle will 
de found perfectly true. An error in AC vill affect the 
Angle more than an equal error in AB or BC; but even 
here, if the error Ades not exceed x, of a link, or 1 
| Part of the radius, the angle will not be above two minutes 
wrong, (unleſs the angle be large), which is a degree of 
exactneſs far exceeding that of the common inſtruments. 
1 EXAM. 1. The radius being one chain, ſuppoſe. the 
*length- of the chord AC is 67% links, or 673 
-:x000th, parts of the chain; the half of -this is 3365, 
Which is the natural ane of 19? 4⁰⁰ and n the 
ee A3 is 390 20'. e | 
2. Let the chord AC be ne n of ſach 
Darts: as the radius is 2000; the half of this number is 
26385, which is the natural fine 85 395 ar; and chere 
Ks the angle ABC is 79* 227. 
I j!be radius being one chain, an error of _ of 4 I, 
. , ef an inch in che length of AC; would cauſe an 


+. RP = 125 10 | error 


Y 
* 
6 


mr ne Rm 


E 


R 0 0. SW 


NSU RAT. „ 
| ö ; | . WW - Bi FEE 2s TAS © | * 
MENSUBATION. mn 


| idee minutes in 28 angle of about 868 but 


ſuch an error could e neee 3 


in meaſuring AC. 37093 | 
addy, To find nv mii af s a 8 ae 


an avgle on the ground. Meaſure any diſtance, fuch as 


one chain from E to-D in one of the ſides containing the 


angle for a radius; then from the point D mark out a. 


perpendicular to ED, and place a pin, or arrow, in C, at 
its extremity, in the other ſide containing the angle... 


Meaſure CD, and reduce it to 1000th parts of ED; it is 
the natural tangent of the angle CED; and hence the. 

angle. will be known from the tables as before. ve ras 80 
ExAM. Suppoſe the radius ED is one chain, or 1700 | | 
equal parts of any. meaſure, and that the-tangent DC is... 


found to be 4347 links, or .438 parts of ED; this num- 


her is the natural waagen of 230 39 ene is the: | 
u CED. . 


gadiy, The quantity of: a att FAY 8 found: 


be above 45, there is greater uncertainty. in meaſuring 


the ſecant than the tangent; and I would never recom-- 
mend this method, except in large angles, and when the. 
tangent could not be meaſured on- account of ſome. 0b 
| Radle 1 in the- and. | 


* 


F 5 
N b a % a + 
- n * 4 2 
5 ' Bo & j : 
* * 
- 


| by meaſuring its tangents Fig. 29. Let CED repreſent : 


ip meaſuring its ſecant ; for, (in the ſame figuce,).-baving... 
_ meaſured the radius ED, and found the point C, where 

the perpendicular drawn from D meets with the other 

ſide; EC is: the natural ſecant of the angle CED; and 
EC being meaſured in 100cth. parts of the radius, and 
found in a table of. ſecants, the angle CED will be 
known. But it is to be obſerved, that unlefs the angle 


. ˙·—w ˙—r EE 


= OS — — — — 


„ — MENSURATION: 


Vpoa tke whole, the beſt method of Sieing a 
quantity of' any horizontal angle, is to meaſure either its 
chord or its tangent. Acute angles can be meaſured 
more accurately by their chords than obtuſe angles; and, 
, therefore, when the angle! is large, T would divide it into 
two parts, equal or unequal; and, by meaſuring the 
8 chord of each part e e the er —_ the whole 
5 5 will be Known: ” 3 e 
” There is lefs Gare of error ĩn Aeg tee FOO 
of an angle than in meaſuring; Ks chord, eſpecially if the 
angle be between 30® and 80, on account of the rapid 
> Are of the tangents; for, if the angle be about 6025 
and the radius one chain; an error of one inch in the 
tangent will make the angle only one minute wrong; 
and ſo great an error ane e me: mrs ah Dy 
2 careful perſons "B's 6h 
Acute angles able can be iced! direAly . "WA 
ringents;, but the method will apply to obtuſe angles, by 
dividing them into parts, and meaſuring the tangent of 
| each” part ſeparately; and, im this caſe, the radius ſhould: 
be meaſured in a ſtraight line, dividing the angle into two- 
parts, as near equal as- ean be gueſſed by the eye; and, 
on the extremity of this radius, ſet off a perpendicular to 
it towards each ſide containing the angle, theſe will be 
the tangents of the parts; and being meaſured, the quan- 
"tity of the whole angle will be known. This ſhould be. 
a in 0 _ r is ee or abore 80 5 


; * 
9 3 & 2 * 
5 : 2 i E 


3 given point: on "the ground, 20 e Rr4TY ah 
ine perpendicu 


12 $ 4K: + "<4 17 77 1 15 1 751 


Take ee board . any hdr and thereon draw: : 


two. right, lines, cutting each other at right angles, and 


each other. Contrive ſome means to fix the board hori- 
zontally on the top of a ſtaff. Then, having, fixed the 


ſaff i in the ground at the given point, with rhe. board on 4, 


the top of i It z turn the hole, until through one pair c of 


. 


ſights vou. ſee along the given right line, and then the- : 


other pair of ſights will be i in the direction n of the. perpen- 
dicuiar required. In that direction, place a pole at any 
convenient diſtance, and the right line between your ſtaff 
and the pole is perpendicular to the given right line. A 

: Nore. Sights are mall pieces of wood, or braſs, has 
ving ſmall holes, or ſlits, i in them, to view diſtant objects 
through. They are fixed perpendicular to the Plane "Y 


any inſtrument, and ſerve. to direct the view in. a nicht 


- Une... Such a8. Have croſs hairs in n them are reckoned the- 


* 
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4 DzscnreTION 97 Ts Por xs for Meafiving Ven- 
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— 


ere two Nraight poles of wood, one s 10 or 


12 feet long, divided into feet, inches, and loth parts WY 


an inch. Provide alſo a ſtool about 12 or 15 inches 


rr to- en, given en line paſſing. | 
5 1 eee . hn va 99 cm "299 oof 


| place two ſights on each line a few. inehes diſtant from 1 


3 


high, having three feet, the whole. of a conſiderable 
weight to ſtand firm, and having a hole in the middle of 


it to receive the end of the pole eaſily; and let the end | 


ef the pole. that- goes into the ſtool be-put. through the : 


_ 0 | 


« 3 + 


* 


= 


— 133 +7 


& 


ti the ns ata: it, that, 
when the pole is put into the ſtool, the board may be 
_ "only two or three inches diſtant from the furface of the · 
tool, and parallel to it. Make three or four ſcrews paſs. 
- through / the board and the ſtool, to fix the pole firmly 


do the tool, and alſo to ſet it truly perpendicular to the 
plane of the horizon. In order to aſcertain this, a plum · 
met may be hung from ſome point of the pole, or it may 


be adjuſted by a ſeparate plummet: Alſo, let there be 
two pieces of wood or braſs put upon the pole to ſlide. 
up or down, each having a fiducial 870 to o. the 
true point where they reſt on the pole. e 
Make alſo another pole about four or five feet 5 
E ga harp. end to ſtick in the ground, or elſe a three- 
Footed fool to fix it in Iike the other; but there is no 


need of ferews here; if the pole ſtand firm any how, the 


end wilkbe anſwered. ' At, or near the top of this pale, 
fx a ſmall ſpirit- level with hair ſights, and to turn round 


an axis, which axis muſt be perpendicular to the pole. 


2 By this means, the fights will be eaſily directed towards 


the top of any high object, and alſo turned into the level 


3 


4» 
74 


a bas. 9 oy. the two poles are prepared for uſe. 


To M: . any Vortical Angle, not exceeding 04”, bs the: | 


| raue Folet above deſcribed. 
Let AEB be the vertical angle to be n A. 


2 ting the top of a high oor ae FB the level Ine 5 


4 


. Fig. 43. 5 


At any convenient point C, he ths Wasen pole c 85 


and frm cnc truly per trees to the 118 bet the hor 
ZON--- 


ay: 
de 
ae 
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MENSURATION 


ton: tom Meaſure ſome convenient. diſtance from c F, 5 


das place the ſhorteſt pole FER with the ſpirit· level. 


Turn the level on its axis until A, the top of the hin 
ohject, is ſeen through the ſights ; then move the ſlidi gg 


. 


ark D on the long pole, until the fiduc 


fights. Then turn the ſights into the level line, and 
Move. the other. Hiding. piece until its fiducial FRA reſt a 
S where the level line meets the long pole. 


CO GD, the diſtance between the fliding pieces on : 


the long pole, will be known; and EG, the ate be 
qween the poles, is known- _ Therefore, Hh \ oat 


As the diſtance between the poles EG 43 Pi alias. 


en che — between . dos pieces en, Wy 
fi 46. cadien.* Ie 


e ede tangent cof the age AFB which was ry 


Inks ; and then the diſtance of the poles being the ſame 


number with the radius of the tables, if GD be reduced 
to xoo0oth parts of EG, and found in the table of tan- 
gents, the ? the ae Aae known e 


eee 


N 2 
5 
f 
33 
: | 


al edge reſt, on : 
tte long pole preciſely in a right line between E and a _ 
Which will be known by ſeeing A and D through the 


55 and ert as een there i is no ae of any error | 
Io the angle. „ fa pin nd 
The poles may hn Was e at any 3 5 bes if 3 ; 
5 wi admit, it will be beſt to place them at ſome 
determined diſtance, ſuch as 10 or 20 feet, or, rather at 
100 or rooo equal parts of ſome known meaſure, as _ 
inches, 100 half feet, or one ſurveying chain of 100 
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[ENSURA ron 


An et be Alltaner of the 5040 80 be 10 
Feety and the dliſtance between the level point G and the 
e ding piece Don the long pole be 194 RY ond: 
_- quired to find the quantity of the angle AEB? 
ue Mere 174 inches is 1.4501 feet ; and; becauſe. ther ra- 
Aus is 10 feet 1.4791 feet in 100000th-parts of the ra · 
Aulus is 4147/91, which, in the erg is the natural tan- 
gent of 8 25 the angle ſought. ce mat a Rei 
Oy” Let the dinner of the poles be 20 feet, And Gb 
on the longefP pe pole, 5 fett 9. 75 inches; required the au- 
| gle AEB * FFFFCFCFCCCCC cr; Cit oonkÞ: 
. "Ty feet 9. 8 6 Mebes as 7: 8726 feet; to make this 
robo parts of the radius, divide 20 feet and 7.8125 
feet both by 20, and GD is 39662 5,7 which is the na- 
tural tangent of 21 20, the quaütity of the angle AEB. 
The long pole may have only one ſliding piece upon 
13 and, when that is the caſe; having placed the potes at 
a proper diſtance, turn the ſights i into the level line, and 
move the ſlider until the fiducial edge reſts at G in the 
level, and note down the height of it; then turn the 
ſights towards the high object, and move the ſliding 
Piece until you ſee the fiducial edge of it, and the top of 
the high object in a right line, and note down the height; 
then the difference of the heights. of G and D will be 
known, uc ooalrquemiy re ea ty be found as be- 
fore. J $00 30 3580-167 Gor eons. 
The longeſt pole may have a Mding piece in it, to be 
extended upwards when there is oëcaſion; and, when 
that is neceſſiry, the ſlider may be moved up only o far, 
chat the top of the pole and of the Bigh object may ap- 
Tear 3 the ſghts i in a ſtraight line; and then the 
att 3 | iT TS 


\ 


* 


BE 


ufs 1 AT ron. aj wy 


ding mk will be'of no tier uſe but to Fe the ot 1 
Gon the long 8 in the hon withs «cl the qui ha . 


re- the ſhorteſt pe 5 . 

b The long pole may bs dvided ap: into. 1 255 540 0 
a. 1 * for the odd parts being taken with a pair of 15 

ra · compaſſes, and applied to a ſcale, the diſtance between 

n- ® lliding marks will be known in Toodth parts of an 

5 inch; and this will be ſufficiently exact for any purpoſe. | 

D When the angle to be meaſured is ſmall, as moſt.of ß 
- thoſe are which ſerve to find the altitude aud horizontal 

0 level of riſing grounds, hills, mountains, &c. the diſtance 

nis of the poles may be 20 feet or mores. but, when a large 


angle! is to be meaſured, as in taking the altitude of the 
1 ſun, or any ſtar, the diſtance of the poles muſt be leſs. 
3. When the angle is leſs than 45?, the diſtance of the 
on poles may be 10 feet at leaſt; but, if the angle be above 
at 453, either the diſtance of the poles muſt be leſs than 10 
nd If feet, or the longeſt pole mult be lengthened by a ſliding 
he a, or by fixing another pole on the top of the for- 
he The diſtance of the poles ſhould never be much | 
Ng | ic Us 10 feet, nor much greater. than 20 . bs 
of If the angle be under 12” , and the diſtance of the 
t; poles 10 feet, the t oodh part of an inch on the long 
be pole is the tangent of about 20ſeconds; and, if the dif. 
e. Þ tance of the poles be 20 feet, the coodth part of an inch 

is the tangent of about 8 ſeconds; but, if the angle be 
be 457, or above, the 1oodth part of an inch is the tangent 
Jof 10, or 4 ſeconds, et as the diſtance of the Poles | 
*, is 10 or. 20 feet. 55 8 „ 
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MENSURA TION. Lo 
| gſure a vertielt diets by the Poles on Noping b 


| ks . ig, when the. ground Alapes from the longe eft- Tr! 


rhe ſhorteſt Pole. Fig. 1 and 2. Faaut Je"; 


f the top of che ſhorteſt pole be in a level line wi 
he under part of the longeſt, meaſure from C to P, and 


tom the Tquare of CD ſubtract the ſquare of the ſhorteſt 


pole ED; the ſquare root of the. remainder 1 is the level 
Alkance of the poles F 

ß the level line meets the longeſt pole i in Vos point 15 
:#abtra& On from ED, and from the ſquare of CD ſub- 
tract the ſquare of the remainder Do, and the ſquare root 
of the laſt 'remaindet -is C, the level diſtance of the 


Poles. By repeating this operation, the level diſtance 


between any two ſtations may be found, although mea- 
ſured on ſloping ground. I reſt of the operation is 
the ſame as before. 

The inſtruments (now in uſe) for meaſuring angles, 


.._ «conſiſt of a circle, or ſome part of it, divided into de- 


5 grees; "an index, moveable about the center, and ſights 


of ſome kind or other for viewing diſtant objects, 15 a 


i to fix it on a fulcrum, or foot. 


| To. melir. a: 8 angle; ABC, Fig. 4. abe bang 
Mb da 4, ceincular en 


Place poles at A and C. Set the ioftrument on its 
foot, ſo that its center be at the angular point B, and 
truly level. Set the index to the beginning of the de- 
grees; then turn about the inſtrument until through the. 
lights you ſee the pole at A; fix the inſtrument in this 
poſition, and turn the index about, until through the 

lights yoo ſee the pole at C; and the number of degrees 
| 1 5 
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25 meaſure any. eme angle "RI a. cireular. infrument, A 
4.44 5 


Set the plane, orf + face 'of the inflrument, truly p perpen- 6 
dicular to the plane of the horizon, and the index truly | 
level ; then turn the index until through the fights 56 
| Ke the top of the Higti object; and the number of de- 
res paſſed over by the Bien is the meaſure of the ver- 


tical angle... 11 10/66 121004 Sf 13 eb!  -nakt m 
| TTY 1 75 22 7 icer; lich are the 1 iert bf 4. 
4 following problems, are either acceſſible or inacceſſible. 7 
Terreſttial objects, ſuch as trees, towers; or other high 
| buildings, hills, mountains, &c. are acceſlible in certain 
is | ſituations, . and inacceſſible i in others. Celeſtial objects, 
- ſuch. as the ſan, 1 moon, and ſtars, are abiyays inacceſſible, 5 


- 


f en account of their diſtance. Nl cor pl tet 
- 8 -: * lating. how: how any angle, eber horizontal or - 


a poi oat; b mo es to 7 en . the Held, . : 


ave the. ractitioner to his own judgment with. iD. a FA = 
to tlie e305 49d manner. r of Tea one „ 


„ 
| P. Ko B. I . T meaſure the heig] be of « an | acesfble 12 5 
el as a. Growing ; tree, a eue, or otber high way AB. 
He. 42s: 4 . ä „ 
From B, the root 4 the 0 . any conve- — 
= = nient diſtance: to E, and there meaſure the angle ARB; 
BB then, in the right angled triangle ABE, the le Eh: and 5 


8 WI * 


— 


it 
& 3 
* 


_ the e are en to find the ſide AB. 1 
Ry, % 3 
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. MEN SUA TTOx 


15 ENT AM. Let the Stance. EB=366: links, d the 
. AEB=37* 3003 required AB Tt 
Ft be. 


* 
N % 
"FT. by wh Nieren 3 
n 2+. 1 of 1 205 1 


* ” 
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There are: -foreral other cd of dtc 32 an. ac- 
ES eellible height, which may be applied with nene on 


* . 


ome occalions.; Th ſuch as, 


. "IH; By. its adow. Whenthe fu 62 ſhines, 15 A _ 


in the ground perpendicular to the plane of the horizon; 
meaſure the ſhadow of the pole, and of the object Whoſe 


| height i is. required, a and allo the. height of.the pales. and 


k 3 '£ ; Tonka 4 eee Bic DM : PUP ES 
3 12 2z68t . 0 r 92 of e 


An As the length of abe bade w AE tbe: beer ah gi 


pl 


Is to the length of the badete es ae, 4 
So is the height of the pole, 
To the height ot the object... 


Exam: Let the length of the det of he pole 


&* 


5 de 47 inches, and its height 395 inches, and the ſhadow- 


of a tree 79 feet 6 inches ; what c is the 1 e the 
tree? An. 0078 feet. e e e 


NV. B. This is the Morteſt and eaſieſt method of 
meaſuring the Heights of growing trees, or other acceſſi 
dle objects, when great exactnels is not required. 


ay. By a mirror, Fig. 44. Place a plain mirror at 
E. and move back to D, chuſing your ſation ſo; that 


your eye being at F, you may ſee the top of the high ob⸗ 


jecx A, at ſome particular point of the mirror E. | 
Then; becauſe the angle of incidence AEB is equal to 


the angle of reflection FED, and the angles at D and B3 


are * ones; the triangles FDE, ABE, are ſimilar: 


Meaſure 


. 15 
I a 
4 
2 * 
a 
|: 


* 


mee BE, ED, and D "5 
BA. N. „ S209 
Were. fn order to have a . view; it will be 8 91 5 


Ts to uſe a pole DF, aud apply your eye to F. 


ExaAM. Let EB 248 feet, ED=8 RE 11 thei. ; 
height of the eye DF= 5 feet 5 required AB 2 Au. 15 5. FE 


11 may ſometimes happen, thay a man would wiſh to 


meaſure a height and a diſtance when he hath no inſtru- 


meats to meaſure angles. In ſuch caſes, an equilateral: 8 
mangle made, of a ſmooth- board, having fights placed on 5 


its chree angles at A, B, and. C, and a plummet buog 


MN 1K N 8 ** ron . = 5 


from C; alſo two. of. its ſides biſected at D and E by! in- : 


deated lies, and a ſight placed occaſionally. at -D or E. 


Ik ſuch a wooden triangle. be made, each ſide about 12 55 
inches long, and ſome means. be thought of to fix. it on ES 


fe 4 


the top of a ſtaff, either in a horizontal or vertical poli- 


don, many problems may he ſolved by it: Fig. 3. plate: 5. 
la order to apply the triangle to the ſolution of pro- 
blems, it muſt be known, that half the fide AD is to the: 


perpendicular DC, as 1000 is to 17323 and that the ade. 


An to che e CD.. as. 100 is to 866. hs 


OILS K 


25 75 1 155 the altitude bf a an. ry We - jt, ach ax 


rock; 5 Foxver, 1 ree, &c. ty an equilateral triungle. Fig. 42. 
Find the ſtation E by trials; where the baſe of be 


triangle being placed in the level line, by the plammet, | 
Jou can ſce the top of the high object A through the- 
ſights, placed *n:the fide of the triangle; then meaſure - 


from your ſtation E to the bigh object, and EB will be 
khown And as 10090 is to 17325 ſo is . to BA, che; 
en required. 5 


e 


Ex M. 


ME? 's UitaTIO - 


n TING: feet; req ed che eight 67 the. l 
We, EIA SOOT; 1 eo i I | 


8 3 ; p 3 14 5 


Wen: A 5 2 eee neee, "Y 

Ke AB, as alſo ite diſiauce CB. Fig. . 

Chuſe td gonvenient Nations C and D, FOR hence 
the higheſt point. A can be ſeen, and meaſure the two. 

| angles A CB, ADB, and the: Aiſtance of the Nations C. | 
and D. 5 

Then, becauſe $48 ogg cs + bs! "equal | to PE the- 

: angles CAD and "ADC; fabtrat. the angle at 5 from 
the angle Ch, the remainder is the angle DAC. Now, . 
in the lique angled triangle. ADC, all the angles, and 
the fide. E. Are g given; to find AC. And then, 1 in the- 
night angled triangle ABC, the angles, and the hypothe.. 
nuſe AC, are given; ; to find AB and BC, . „„ 


e 1 


Exam: Let the angle ACBSgee. 39% the 3 at 
| Daz? 39', and the diſtance; of the ſtations CD==360 
fleet; required AB and BC 2. Au. ben and BC 

| __ Ff 8 


x ® 5 ZE FT 


«+ 


| | 1 ehen an 3 altitude AB * oh equilateral 
5 Find the ſtation © by: ae where: whe baſe of . 
Fo .  - triangle being placed in the level-line, you can ſee the 
|. top of the high object through the fights. on the ſide of 
ttzhe triangle; then find the ſtation D, where the triangle 
being placed as before, you can ſee the top of the high 
object through the ſights, which are placed, one at the 

extremity of the baſe, and the other in the middle of the 

| ene ſide at E. Meaſure CD, the diſtance of the. 

| Nations, 


— — —— —— 
D , 
C * * 


WENSURATION: 


known. Then, as 1000 is to 866, fo is CD, or CA to 
AB, the altitude; and, as 1732 is to 10, fo is AB to 
BC, the diſtance: of the high object from the ſtation C. 
The only difficulty in applying the equilateral 3 
is to find the ſtations. exactly, which a little practice wilb 
render eaſy: But, unleſs you can come ſo near the high 
object, that the angle ACB is 60?, „ the Ar Fu | 
be applied. e e Lun UG by) gs try, bed GM 


'PrRoB. 3. To _— i; 1184 7 4 bus Ak, 


. flanding 0 on a high rock or mountain EB. Fig. 46. 


Take two ſtations: 0 and D, from whence the points 
E and A can be ſeen, and find the quantities of the 


angles ADB, ACB, and ECB; and meaſure DC. Then 
calculate AC, AB, and BC as in the laſt problem. | 
Laſtly, In the right angled triangle ECB, there is given 


CB, and the angle ECB]; to find BE; which being ſub · 


tracted from AB, the remainder is AE. 0 


EXAM. Let the angle ECB 50e x 10, ACB=679, 50% 


and the angle at D=43* 400, allo. the diſtance of the ſta- 
8 tions CD=1 34 feet; required AE and EB. „ 


An. AE=107.07, and EB=192. 22. 3 
This problem may be ſolved by. the, oda u 


; dae in the ſame manner as the laſt, 


; x 4. 2 Go MA CIR height of in hilt 


8 . _ aride the ſlope fide. 10 ro the! eee level 


os. Ac he fach an * as can be bilürbet with * 
chain; and, if the Point A can be ſeen from C; then 


8 meaſure 


— 


* 
ations, and. Di is equal to CA; which: is theogfivs: . 


8 Fo MENSURATION. | 
| meafure the angle ACB, and dhe loge ſide AC; and, in 
the right angled triangle ABC, the hypathenuſe AC, 
and the angle at C being known, AB and BC may be 
found, by Caſe 4th of right: angled: triangles... But, if 
A cannot be meaſured with a chain, on account of 


by cliffs, or other obſtacles, it is an inacceſſible gh and 
| muſt be meaſured by the two laſt problems. SC 1% 


""Exan.- Let AC=2496 links; and the 1375 i Wei 
ACB=21* 49'; required AB and BC? Anf. Om” 6, 
37 1 FDF 


| pn hon; 5. DT 0 2 te altitude of the fun, M ian, 0 
or am Star. e 


Fi When the ſun is viſible, hs will i appear in the 
5 1 where he hath no altitude, or in the zenith, (as 


in the torcid zone at noon day) where his altitude is 9% % 


or ſome where between the zenith and horizon, and then 


the number of degrees between the ſun's center and ho- 


Tizon at any time of the day, is called his altitude : Or, 
the ſun's altitude is the angle contained between one 
right line drawn from ſome point in the plane of the 
| Horizon, and another right line drawn from the ſame 
point to the center of the ſun. This angle is meaſured 


the ſame way as any other vertical angle; but here there 


is need for a greater degree of accuracy, than in mea- 
ſuring other angles; for, unleſs the ſun's altitude be taken 
true to half a m. nute, the obſervation can be of no uſe in 
Ending the latitude of the place, the hour of the day, or 

the ſun's azimuth, which are the uiual I TT 
on * ſun's. ande. 5 
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triangles. 


f 1 { 


\NENSURATION. : CY 


175 perform the problem enhout an tnfirumvnt to 
meaſure an angle, chuſe ſome high wall, ſuch as the oY . 
of a houle 3 take a pole nearly equal to the height of. 
your eye, and by trial, find outa ſtation, where the pole N 
being let perpendicular to the plane of the horizon, your... 
eye applied to the top of the pole, may ſee the top of the 
wall, and the. upper limb of the ſun in one right line. 
Then find a point in the wall on a level with the top of 
the pole. Meaſure the diſtance of the pole from the 
wall, and the height of the Wall. above. the Toe: : And ry 
then, 5 1 8 | 

As the nes 5 the 3 from the ry 3 

Is to the height of the wall. above the Pele; 5 45 5 

So is radius, 8 Nee 

To the tangent of the ſain 5 "ahithds:- 

From which ſubtract 167 for the fun „ ſchnidilinerer 5 
ine remainder is the apparent altitude of the ſun's center. 

T bis problem may be. ſolved 15 the two poles, de- = 
rike in REIT 775 785 795 US | Th . 


Pho. 6 To meaſube abi fone: betuween any tuo. 
dees and B, the 2285 A being acceſi ble. Fig. 48. 


Chüſe ſome convenient ſtation C, from whence 1. = 
objects A and B can be ſeen, and place poles at A and 
C: Meaſure-the angles: BAC, ACB; and the diſtance of 
the ſtations AC. | | 

The ſum of the angles BAC, ACB, being ſubtracted 4 
from 180?, the remainder is the angle at B; then, in the 
triangle. ABC, the angles and the ſide AC being Ae; 
the ſide AB may be found by caſe 1ſt, of a angled: ; 


1 23 „„«„„1„„„ „444 . 
- 2 


* 
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ACB=752; 24, aud the diſtance of the ſtations. AC 


IL ACS SOA . YA T$9 A Crt 
= . * S © * = 
: z 
* 1 7 
i 0 
* 4 
1 ; 
- 
— 
1 * 
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Exams: Lat the angle BAC=69? 24) BE” the angle 


2496 feotz required the diſtance AB : 2 4 832.68. 


VB. When it is not convenient 0 mea füre de 


angles BAC, and ACB mY; their 21 5 DAC, 


n be meaſured. 
2. The diſtance of the 1 A os c RR boa 


me reaſonable proportion to AB. Ir ought not to be 
| leſs than ? or Y of it, if poſſible. „ 


This is "the general method: of meaſuring. a e 


but there are other methods which may anſwer very well. 
n particular caſes, eſpecially when a-{mall diſtance 
be meaſured, ſuch as the breadth of a river. 


e is to: 


we meaſure a: diffance, acceſſible at one extremity, by four 


| | : | al Ker 48. 79 g 
e Mes at A and C, fo that BAC. a be a right 


| angle. Meaſure AC, and take AD in the ſame right 
line with AB, equal to one chain, or any convenient 


length, and place a pole at D. Place another pole at E, 
making ADE a right angle; then DE will be parallel to 
AC. Take DE equal to AC, and meaſure forward in 
the ſame right line with DE, until you come to the point 


F, where you tec the pole at C, and the point B in the 
ſame right line; and then by Eller triangles, as FE: 
EC: CA: AB. ; 


Exam. Let AC=426 links, AD or c CE=1 100 „links, 


and EF=57 links; required the diſtance AB? nf. 747-3 


F * * : 4 4 * — « 
#1 * — 1 " 5 . 
— fn 
S Y 1 
: . 4 x - x * * 
| | 7 
P 
* 
6 I 1 
— 
. 


. © 
, Me Jame "Oo _— N dine he's an . 


we. " Big 49. nuff vnn „hit 

| "Place the triangle Kottom POE "4 that alovg 
1 ane fi de of it yon can ſee the point B; add, in the di- | 
's rection of the other ſide, place a pole at 270 3 then mea- 
| fare from A td C, (the point C being found” by trial), | 

ir where the triangle being placed ho! izontally, you can ſee 


e the point A along one ſide of it, and the point B along 
. the other. Then ABC is an equilateral: We «nd 
5 o AB is equal to the meaſured diſtance ac 
1. If the perpendicular diſtance between the ling AC al 
0 An point B be required: Having placed the triangle at 
the point A as before, and marked out the line AC by a 

| pole, meaſure along that lige until yon find the point E, 
bl where the baſe of the triangle being placed in the direr- 
tion of AC, you can ſee the point: B through the ſight E 
in the middle of the baſe, and that on the oppoſite angle; 

ad and then, 48 1000 e ſo is . oil Vo 


"t tance 2 e $A abit 24 hon 
at | „ VE 5 
Wy 5 megſut ing tbe 2 des +. a angle FE, 40 + 


0 ; triangle ABC. es, 7 30. f 15 . 


4 Place poles at A ed 7 Te that BAC be. e os ; 
1 meaſure AC, and in the ſame right line meaſure CD 
E. equal: to AC; and from D, ſet off DE at t right angles to 


DC. "Meaſure along DE until you come to the'point E, 
in a right line with C and B; then ED is equal to AB, 
5 which therefore is known. This method is good enough 5 
3 in ſmall diſtances-. But, when the diſtance AB. is large, 

take CD equal to ſome part of AC, ſuch as 2, 4, or 705 5 
7 and then DE Ow meaſured, aud m multiplied my 4 57 or 5 


—U — — — — —ʃ.ęũQ S! ——ꝑ ¶ꝗO»«Kͤ„4 „„! — 
E 4% - 
s . 
* 4 0 
” 
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42101 the product will be equal to AB. This meal will 
apply to any diſtance within your view; and, if you 
meaſure EC, you may find the diſtance CB by the ſame 
"Kind, of operation. In this manner, the diagonals, or ſides 

0 of fields, may be found out, when obſtacles binder the 

. :aftyal menſuration. FR 


P tf + 2 0 On 


n 8 7. 75 3 an e Me babe AB 7 rom 
+ #400 Nations Can ls from ee, iti extremities can be 


200 Fig. 51. 
Mieaſure the n Ach, BoD, cDB, and CDA, 


Pr diſtance of the ſtations CD. Then, in the 


« triangle ACD having the two angles ACD, AC, and 
- the ſide CD, ve can find the fide AC; and, in the 


triangle BCD, having the two angles BCD, BDC, and 


the fide CD, we'can find BC. Laſtly, in the triangle 


: ABC, having the two ſides AC and CB, with the con- 


Stained angle Ack, we can find the _ e RT, 
aud the ſide AB 


5 Ex aM. Let the angles ACD=100" 300, cpr. 
*CDB=108®, CDA=42® 30', and ACB=62 30% and let 
the diſtance of the N Ci =398 Unks; ; required AB? 
5 61 5. links.” 


"To meaſure. an inacef e d: Chen AB 5 the rel 


_ triangle. Fig. 4. plate „ 
9 — the equilateral triangle horizontally at E, #h that 


EM can ſee the point B along one ſide of it; and, in the 
direction of the other ſide, mark out the line EDCF by 


83 and leave a pole at E. Then meaſure. from E. 


until you come to the Por? D, where EDB is a right 
angle, 


TE 0 


u 


18 
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caps mark get the length of ED. Mesem ü 
ward in the ſame right line until you come to the point 
C, where AC is a right angle, and mark the length of 
\DC., Meaſure on in the fame line until you come tothe 
point F, (Which muſt be found by trials), where the 
triangle being placed horizontally, one ſide of it in the 
direction of FCD, you can ſee the point A along the 
other ſide of it, and mark down the length of -CF. 

Then. if; FC be equal to- E, the diſtance CD is equal 

to AB; which therefore i is known; but, if FC be not 


| equal to ED, calculate DB and CA thus; as 1000 is to 


1732,55 is ED to DB; 3 and ſo 1 is T0 to 5 4 i Take the 


i difference between AC and BD, and the ſquare of this 


difference added to the ſquare of CD, gives the ſquare © of 
-aB, which, by extracting the ſquare root, will be known. 
This method of meaftiring an acceſſible diftance, is 
"both eaſy and accurate, and may be applied with ſucceſs N 
to the diſtances of mountains, and the ſides of fields, FE 
Where the ground does not admit of applying the mea- 
dure to each ſide; but! is not To proper for large diſtances. | 
The equilateral. triangle has been propoſed as. the moſt 


| -Gmple inſtrument, which can be made i in a mort time, 


With very little trouble; but, if we uſe a ſquare, and di- 
vide two of it its f des into Tore number of equal parts, ; 
we : lay” folve problems a more e conveniently. 15 


2 : 


\DescnieTION. the Gronn TRIER i. 5 


& SE $i 3» 


F S. plate 5. 1 
| The Garde, Square may be Hil of wok Pry 


| or any other matter, either ſolid throughout, or conſiſt- 
e of four, Plain rulers joined fognther at right angles. 


A 


" 9 MENSURATION. 


A is the adds, Non which bange a plummet al * 
ſthe ſiſes 3E, DE, is dieided ints 100 or 1000 equal 

parts; C and F are to ſights fixed on the fide AD; 

| Xhere is alſo an index AL, whieh turns round the center 

A; and thereon are two fights K and L. The ſide DE 
is called the es me, DONE 150 * e fide of 
Wc . nt es LET ib 


** 4x] n „ + , 1 . : ASS. l 88 # 
: ” £ we 2 1 I er . ; x 8's 1 - 2 1 * 
FN as 2 441 2 3 x f ſ 


1 To meſure an acceſſible lutte as: ny the one 
N Afar Fig. 6, Plate Ge $7 Pod 


d BR bee a Horizontal plane, on. bien the bigh « ob- 
Jet. AB ſtands perpendicular; and let BP be the diſtance 
of the obſervator=g6 feet; 3 and let the Height of the ob- | 
Jerver's eye he 5 feet. | 1 | 
Set the ſquare AE RE to the horizon, 0 5 
he eye being at D, and looking through the ſights, | ſees 
A the top of the high object; and the plummet hanging 
freely, fuppoſe the thread cuts off 80 equal parts from 
the ſide, viz. 'DN. Then the triangles LDN, ADC 
being fimilar, a8 ND; DL: DC: CA; W * as 
5 go: 100; 295: 120 CA. e PPE 5 # 
But, if the plum-line fall on 72 angle oppoſite te to the 
2 as at the ſtation E; ; then becauſe LD i is equal to 
DP, DC is equal to CA; for the triangles LDP, DCA 
are ſimilar; therefore, CA will be known by meaſuring 
0 | Iike Aiſtanice ef the brenne E . 
the altitude, ſuch as 300 feet, then the plum- line will 
cut the fide of the ſquare in N: Suppoſe NE=40 
equal parts, the triangles LNE, DCA, are fi milar; 
for the angles LEN, DCA, are Tight, and the angle 


989 i oo A 


0 


2 4 


: MEN: 40 RA THO: N. 


INE i is . to 1 angle DAC,.. nd. conſequently. the 
angle ELN is equal toi the angle ADC; therefore, as; 
LE: EN: : DC: CA; that is, as 100: 45: $400; V2 ,, 
which add 5 feet, the 9 7 of the obſerrator” > es, ind 
AB= 15 feet. | | 


: e * 12 2 5 
* # » — 1 J . , Pr L 
2 TEE 5 4 3 P : #3 1 ; ; {4.4% + F F x 4. 4 5 


7 0 . a df plates A F. all. 47 one eee * | 


the Geometrical Square. = 7: Plate 5 5 


85 che firs borizontally' on a ſupport at A. lo 8 
that through the ſights on the ſide of the ſquare you ſee 


the point F; turn the index, until it-coincides with the 


other ſide of the ſquare, and in the direction of that ſide 
place a pole at B, any convenient diſtance from A. 


Leave a pole at A, and meaſure AB. 'Þ hen place the 
ſquare horizontally at B, fo that through the fixed ſights 


you ſee the pole at A; and turn the index until through _ 
the ſights od it you ſee; the point F. Suppole the index 


_ ents the right ſide of the ſquare in G then the hun 


BDG, BAF are limilar ; and, as BD: DE: BA: AF. | 
But, if a large diſtance, as AH, is to be meaſured, — : 
"I being placed at B, the index will cut the reclined 


fide of the ſquare, ſuppoſe at L; then the triangles BIL, 


BAkl, are ſimilar, for the angles at A and I are right; 
the angie BLI is equal to the angle ABH, and the angle 
IBL to the angle AHB; therefore, as LI: IB: BA: AH. 

If the ſquare be well. made, and properly applied, 


moſt problems may be ſolved by it; but, becauſe it re- 


quires the ſame trouble and expence to fix the ſquare 


on a ſupport, and to ſet it level or perpendicular 16; is i 
horizon as any circular inſtrument, without any xeculiar 
advantage, 1 it is now almolt out of ule. _ 


PROB. : | 


+ 


bra 3. 25 o . the Gans of any: Sindh * 
1 inacceſſible objofts fronveath other, by means of two ws | 
ow whence the object can be ſeine 5 


"The method of performing this is is Te all” reſ ed 8 5 12 


fame as in problem -th, p. 92; for, it is only taking a. 
greater number of angles at each Ruben and ws 2 
| e of triangles. 1 
Exam. Suppoſe A, B, 55 . 7g. 62. are ite inac- 
cellible objects, whole diſtances from each other are re- 
| quired,” and#E and D two ſtations, whoſe diſtance is? 
known, and from-whence the objects A, B, and C cant 


4 


At the Nation D., At ub Auer, 2 
ADB= 29% 19% EB 40? 30% 
„ 907 2: 1. BEAD (25% 20t © 
CDE= f © AED= 46? 4 £ 
ADR z 30 CED 120 4% 


22 ACS 26220. 


Who B. g++ 25 e + the dilince of ny 0 ble - 
135 kak object from a ee e and its altitude - above the - 
lexeuel of- that flation... 
5 Find out the diſtance by a 6th ; ; then meaſure : 


this, and the diſtance beture tou, calculate the heights 
"Exam. Let Br, Hg. 5 3. be any high object, aud A 


the given ſtation from whence it can be ſeen; chuſe ano- 


ther ſtation C; then mealure the angle BAC=75” 12 


ſtations > 


bl 


n The angles - being meaſured, ee them to- be, ; 


And the diſtance of the Sao DE=740. fas re- 5 
quired AB, BC, md AC? : A e . 


the angle of aſcent at the given ſtation, and, by means of 


2 tre 1 e WW and let the diſtance of the 


8 5 od in 


MEN 8 


* tig bs io A 0 — mo bw | 
cent EAB=11*? 19/5. required the diſtance | OO : 


ay" an Anſi Aan, and Bene - 


42 10. "The 228 of three Helke A, B, 0 
tze ſame plane being given, and the anghes obſerved at a 
fourth place as at the tation Sz to find the d; iflances of. theſe 
three objects from that Aatian. Plate 5. F 8 „ 9, Kc. bo 


Case 1. If the ſtation 8 be taken heat the 64 
angle ABC in one of its ſides produced. Fig. 8. plate 5. 

Find the angle ACB by the 4th Caſe of oblique tri- 
angles, and then the angle ACS will be known: Nou, 
in the triangle ASC, the angles ACS, CS A, and conſe- 
quently, the angle CAS, with the fide. AC being given, 
the ſides SA, SC, and conſeguentl. ly SB, may be found 


by Caſe rſt of oblique triangles. 
Cavs 2. If the ſtation 8 be in one. ide of the - 


angle ABC, as in AC. — 
Find he angle ACB as before; and, in the ve 


SBC, the angles BCS, CSB, and the ſide BC being 


known, 8B, SC, and conſequently SA, may be found. 


To find the point 8, make the angle CAD equal to the 
obſerved mg CSB, 89 5 W e B draw. B e to 


AD. 
Cas E 3. IF the; e objects be in va line a8 


A, 5 B. Fig. . 


15 Suppoſe a circle e ee A, B, and the j | 


Nation 8. From 8. draw the right line SC, which will 


meet the circle in the point D; join BD, DA, AS, and 
8B. Then, in the triangle ABD, all the angles and the 


de AB a are known; for the angle ABD | is equal to the | 
* e ee 41h e 


— 
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«obſerved angle ASC, becauſe they ſtand on FR amt 2 
A; and the angle BAD is equal to the angle CSB for 
>the ſame reaſon: Hence the fide AD may be found. 
2. Now, in the triangle ACD, the ſides CA, AD, and 

he contained angle CAD, are known; to find the angle 
Ab, the ſupplement whereof is the angle SCA; and 
then i in the two triangles ASC, BSC, all the angles, and 
2 ſide in each triangle ö from mala DA, 8C, 
aand BB, may be found. 


Cas 4. If the Nation * 8 be be the TOE 
Ahe, but not in any of its ſides produced; deſcribe a 
circle through the points A, B, 8, as before. Fig. 11. 


1 6 Since the angle ASC i is equal to the angle ABD, 
and BSC equal to BAD; in the triangle ABD all the 
| angles and the ſide AB being known, AD may be found. 


2 All the ſides of the triangle ABC being known, 
by theſe figd — CAB; Hop ER! RAD will 
be known. 


J In the triangle Ach the Sides. Ca, AD, 405 the 
contained angle CAD are given; by which find the 

angles ACD, ADC, and en the angle ACS will be 

known. 2 

4. In the: tale ACS, the 1 and the fide 
AC are given, to find the ſides 8 A and SC, 


5 5 In the triangle ABS, all the angles, and the kde 
AB are given, to find SB, ET ry / 


CASE 15 If the Ration 8 be within the uur, ABC. | 
5 ig. 12. 


"7B f. A circle being deſcribed AER A, 8, 5. as he 
| ore, the 9 of * angle C88 _ to the 
5 | Pa 


Ge 


de 


E 


> TP 8 i * 23 50 
N 7 WET 
| 


CR; khat 4s; 


the angle ADB will be knowf... F400 LONG 


. In the triangle ABD, ail th. 
AB are known ; from Which the fide. ADD ma y be found⸗ 


3. In the triangle ABC, calculate: the two! ängles 


4. In the triangle ACD, the des og, AD, with Shai. 


contained al 


_Cass 6. Tf the ſtation 5 be & fifuated with Rr 
to the objects A, B, oO that the point 3 in he circymfe- f 


rence of the circle is not in a right line with > and Cas 
in the three laſt caſes 3 ſuppoſe a circle zende e 


the tation 5, and two of the given. objects as B and C;ñ 
then make the angle CBD equal to the obſerved EP 


_ CSA, and make the angle BCD equal to the ſupplement - 5 
of the angle ASB; draw ADS and SC. „ 


8 Since the angle BDC is equal to the obſerved angle- = 


BSC:; : in the tr angle BCD, all the angles, and' the hde.- 


BC, are known; by which the fide BD may be found. 
2.̃. Calculate the angle ABC, and ſubtract it from be 


angle CBD, the remainder is the angle ABD; and in the 


angle ABD. the two fides AB, HD, and the angle- 


Air ron: - 


/ BAD; and ths fippleticnt'of the- 
As ASC is 08625 40 tue angle Rey or Sri nor 


nina fide... / 


BAC, ABB, from thaithrer given/ Baer * : 
5 SAD will be. known. | L 


gle CAD, are given 5 and by thele the angle: ; ; 
es: "may, be found; Which being ſubtracted from the 
angle AB, there will 50 the. angle SCB. f 
55 In: the triangle . 55 all the angles, and 1 a | 
AC” being known, the Les A8 and SC may be found; 

and, in the triangle CSB, the. fide. CS and the angles «the 

| being known, 855 may de found. . 
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ABD: being hogs: the angles BAD, ADB, may be 
Found: , Hence the angle; SDB,, whigh, is es the. 
angle SCB,. will be known. r 
8, Jo; the triangle ABS, the pad the fide AB 
being known, the ſides AS andi d may be found. 
24. In the triangle 8 CB, the angles, th the fide BC, 
are aim 1 8 et ap er be founds 
. _ 1 25 e e 4 i An 


1 Fl x 


| 1 —.— 8 — 45 2 5 c be : 7400 ets hit Een 

| BCS 16 "Enown ; 3 nd. kt A "ad K. be abo Fations from 
whence theſe. oby e e can be feen, „ and. the angles BAC; 
BAE, AEB, 7 "AEC meaſured; it ij required to find the 
bones AB, A, AE, and EC? Plate 5. Ng 14. 


Since in each of the triangles ABE and ACE two- 
angles are known by obſe ration, the third angle i in each 
triangle will be known. „ 
Take a right line I at t pleaffre; Fig g. 1 5. Ee, tare 
on conſtitute the triangles GHD, GHF,. equiangular to 
the triangles EAB, EAC; Join DF. Then take BC of 
the given length, and upon it conſtitute the triangles ; 
BCA, BCE, equiangular to the triangles DFH, DFG 35 
and the figure ABCE is ſimilar to the figure HDF. 
Calculate HD, HE, and FD, as in Problem 7th,. and. 
then, as DF i is to BC, ſo is DH to BA; and ſo is HF to 
AC, and HG to AE; and, in the N ACE, there 1 
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* „ eee a man ind: 0 the NS Glate, the. 
height of his eye being 6 ; feet ; ; and his ſenſible horizon - 
Free of all obftrufions to the fight ; it is required 40% 
e theoxtent of bis viewin, e ? Fg 54 


is 
- * a" 1 * Fo. 4 4 7 
T 9 it n 4 


. Ca. bs. the Cm of he 3 . 
bk. and CB repreſent the ſame, increaſed by the given 
height of the eye, and conſequently=2 1024966: Let BA. 
be the viſual ray meeting the curve. ſurface · of the earth 
in A. Now, ſuppoſing the earth to be a perfect globe, 
the triangle ABC is right angled at A, and the enen line=. 
FA be nearly equal to AB, the tangent. 0 0% 

The ſquare of AB is equal t to the difference of the 


ſhare of BC and: SE 1 e f hy Wes 
The r of CB 42049. 9530 17 50 | a 6005 | 
The ſquare of CA= . 43001600” Hao 
The ee i AB 1 52299556. * aer 


foot of which is 1588 3 Kat a 15 3 miles 43 feet; the ex- 
tent. of a man's vie w on / a plain horizanz the height of 
his eye being 6. feet. Hence it is evident, . that a man 
whoſe eye is 6 feet high, ſtanding on a plain, ſuch as a. 
frozen ſea, can-ſee another man of: the ſame e at. | 
the diſtance of 6 miles 86 feet. , 
By a like calculation, if the height of the 1 0 Py 
feet, the: extent of the view will be.4 miles 447 yards; 
and ſuch a ſpectator would ſee an object of the ſame 
height at the diſtance of 84 miles. 1 ; 
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If the height: of the eye be 24 feet, the extent on ther 


view Wü de 6 miles 29 yards; and ſach a ſpectatoꝛ 
would ſee another object of the ſame ene 1 at 9 al. 
tance! of 12 wiler 58 yards, © 


"IF the height of the eye be 48 oy 10 68 ls aft of 
a ſhip at (es, the extent of the vieh word be 8 miles 


dos yards; and 4 ſpectator in this poſition would ſee an 
object of the tame beg with his WEIR 5 at the . of 
| oP miles IEG. © e 


28 1 8 4 Us 4 74 PBs 


Te mauve the df of ny oe by an ern 
r of « catitat 


„ RL. cee 


jt bas POE foungeby; Song: os the mo- 


tion of ſound is about in 42 feet in one ſecond of time; 


and. hence large diſtances may be meaſuned pretty exact 
y. thus: Let there be two men, one placed: at each ex- 
tremity of the diſtance to be meaſured, and let one of 


| them fire off a great, gun, and the. moment that the other 
ſees the flaſh, let him look on a watch which ſhows the 
ſeconds until he hears the- report, Then multiply 1142 


eee ene andthe ppodugt is the diftance. 
A {== 2947 87 
"IF" Wai be not at Hand; ra Penne of 397 


inches long ac going, and coumt the vibrations, or number 
of time? it croſſes the perpetdiculary and this G8 0 ſhow 


the number of feconds. | 
By this method, we can meaſure the Alter Mb 


der from the ace where we are, by counting the ſe- 


conds between the time. ol Oe" the: oh and N 
1 _ - 
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"MENS VRATION. 
175 To meaſure the vlan of running 


oh 1 piece of cork, or other light matter, PARTY : 


water, woe E place a mark in the bank where the cork was 


put in. Then follow the cork as it goes down the 
ſtream for one minute, or any other ſpace of time; and 


place another mark in the bank at the place where'the 
eork l is at the end of the time. Meaſure the diſtance be- 


tween the marks, and then, as the time the cork was in : | 
the water is to one hour, fo. is the ſpace between the 


marks to the velocity of the water in an hour. 


4. To meaſure the velocity of 1 the wind. 


When the ſun ſhines, obſerve when the ſhadow of 3 2 85 
cloud i is at ſome particular place on the ground, and ' | 
then count the ſeconds as it goes along until it come to 

ſome other place which vou can remember. 1 Meaſure 2 
the diſtance between the two places, and then ſays as „ 
number of ſeconds is to one hour, ſo is the diſtance n mea - Th 
fired: to the velocity of the wind in one hour. 
N. B. The greateſt Naam of the w_ is near 60 5 


miles per hour. 
og 02 LEVELLING. 


Thoſe 1285 underſtand the menluration 224 1 2nd | 


diſtances, will not find much difficulty in levelling, as it 


conſiſts in finding the height or depreſſion of any part of 
he earth's ſurface above. or below. any other part. I 
hall, therefore, only expl:i * ſome chings wh. reon the 


practice depends, and conclude with an example. 5 
The earth is a round body, and, in the bulineſs of le- 
rolling, may be conſidered a as a perfect . 


All heavy bodies, ſuch as earth, water, and air, gravi- 


tate towards the center of the earth. 


A lerel 


* . MENSVRAVION. 


A level is Akin true or apparetit. 
oY true level is any part of the e e ſurface, every 
955 Point of which is equally diſtant from the centers ſuch as 
#3; oli body of ſmooth: water. Any line drawn in fuch a ſur. 
„„ called a true level line, and i is therefore an arc of 
8 a great circle, deſcribed on the terraqueous globe. 
> Yoo apparent level, is properly the ſenſible horizon, or 
1 en touching the earth's ſurface in one point, viz. in 
the place where the ſpectator ſtands. Any right line 
drawn in this plane, is the line of apparent level, and is 
-a tangent to the curve, which is a line of true level paſ- 
Jing through that place. Hence, the lines of true and 
apparent level coincide only in one point; and in every 
other point will be diſtant from one another, more or 
Teſs, according to their extent. But, as the earth is a 
Sreat globe, the lines of true and apparent level will lie 
very near each other! in ſmall diſtances, 1 


Prop 95 2 0 find the diflance FIR the * and 
true level at the. diſtance of one mile from the point * con- 
tract. Fig. =—_ 

In the right angled plain e ABC, hw is given l 

the ſide CA, the lemidiameter of the earth =3982 miles, f 
and the ſide NMB 1 mile; do find the E bm. 1 

Tue ſquare of CA = 5 e 15656324 | = 

. | „ E li 

Sum of the ſquares of c and AB = 29575375 * 

ir 

fc 


- be Hunre too of which i is 3982. 0001255 CB. 
Therefore, the apparent level at the diſtance of one 


mile from the obſerver⸗ 8 ſtation, is higher than the true 1 
* by oog 5 ot - a mile, or very near 8 inches. 


1 A Tous, | 


*. 


alittle | glaſs tube filled with ſpirits. of wine, all to a very 


when the. tube is perfectly level, the bubble of air reſts 
in the middle of it. To, this level are fitted fights of? 
| fomeckind or other. A. little ane with croſs-hairs- 
in its focus, is beſt- 


8 dnided. i into 95 and tenths of an inch, with pieces 5 5 


5 S * ro 13 5 * 1 
21A, * bebe Feet; Sick * | ' 7 | I 
7 Decimals of an Inchy which are 10 be ſubtracded from „ 
the apparent, to fiad the true level for the hemp 


* | 
wire] : #7 HU a9! hag 


"4 1 


ves AF * * J ; 7+! 


nies 'F. . inches. Miles. F. becher. liier FE. ichen 


Log $495 9 8356 8. 4 e, 265. Ine | 
+, 0. 2- 10 66 3.48 | 21 1292, 4.5 
3.; 0 4.47 LY 7 5 EEE hor „2 PP. 10.6 4 


„ ol 142 08 J 24 381 10. 1 7 Sas 
3 1.6 727 129 25 33% 2814. 227 i 
149 26448 


„„ Ppt Fi. 
5 116, Go. | , 8168 27 4 397 
2 10.57 475 85 , fr 5ig 8 % 


t 550 18 214. 9.6 [ 29 % 68 
* 0 S. 10 19, #397 +: ty 1739. 380% 8.2 of | 


'Ts find what muſt be fubtracted for any dftane note 
found in the table, Multipiy 6629832 by the ſquare. 
of the diſtance in miles. The product is the number oß 
feet. and decimals of a foot, to be ſabtracted from 1185 
apparent level to lind the was. ee 


Mete. 66298: 32 1 feet i is: the: quantity to be ſubtraſteds 
from the apparent level, at the diſtance of ane mile. 
The inſtrament commonly. made. uſe of in-levelling, 18 wc 


little ſpace; whichicontains-a ſmall quantity. of air; and, 


In levelling, two poles of, ten or 3 feet we 


ok i ol oper: 


” hate bes e Fa 

_  ars-necolluy< On the pa ſteboard ſhould be drawn a 

| horizontal black line,” which may be ſeen through the. 

_ _  Gghts of the levelling e gong ang; ne 
4 1 or depreſſion exactiy. 


12 


ETAu. Let ABCED, Fig. x5; repre en uneven 
ground; it ig WIG: Ros rotator any} 19h 5 


| higher than A? 


Chuſe a ſtation WbewerCand TY tines FER 


$2 your levelling inftryment-. Pace poles in A and C, aud 
diirecting the lights ta the! pole in N; move the paſte. | 
Mm up or down, until the horizontal black lineappeir- 


e level · Phen direct the ſigbts to the pole in C, 


bing: the aſtebbard as before, untib che horizontal 
black line pear through «the? fights. | Meaſure the 
heights of the horizontal black lines on the paſteboards 
above the ground, and their · difference is the height of C 
above A. Ia the ſame manner; take ſome ſtation E be- 
ween C and D, aud find ths height of D above C; the 
ſum of theſe two is the height of D above A. Proceed 
in the ſame manner when more ſtations are- neceſſary,. 
remembering to reduce. the apparent to the us lerel, 


when the diſtance i is above 400 yards. | | 


NV. B. The feveral ſtations may be. Gk according: 
to conveniency. It.! by not necefiary that. they. be 2 in; 


We ſame right fine. wo 
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fi ig 1 Tok 7 £44 161 31 


1 every Ten oth ör wude is MSN 67 1 
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of toe” deter mate jengtd, eee ee, 


ET 


fert! e, ar 0 parts of elf, as the ſuryeying 
h $o every fapetfities; br thagultude of two den- 
Hong is EMithated by Tons Bos n bY ae 
th, foot, Fard; chen, or wills. © ig 

If we grant the eee e that . 
AAR Mose; Wi u lige by che motion 


bol a point, and a ſurface by the motion of a line v all 


easy Abbe thoſe properticy bf right Aten on 
_wwlielthe'menfaracion uf en faces depend 6 ee 


Let AB, Fig. 56. be a right line 05g, and u t 3 


5 i perle, ſuch as feet; inches}: or ug other meaſüre, 


poſtal to move along the Fe A ub it tines 6 the 


orerdpolitivns BF, GH, KIL, MN, and BC; und dy : 


„ 


Coden g the right angle Bag und let AD-'Be" ſup- > 


his thotion generatg the Hioht angled Nene AF, 


EH, GL; KN; and Me. It is evident ar Hg, chat 
each of theſe parallelegrams contains three dual fquares, 
that is, as many as AD contains equal parts g and what 
the number of parallelograms is equal to the number of 
Equa?” parts In AB. Therefore, the whole rectangle 


ABCD ebnatzias 3 times 5, or 15 equal ſquares, Whoſe 
 */e6tnitibn He is-bne-ef:the-equal parts in AB or AD. 


Or the rectangle conthins a number of ſauares equal to 
ths ee the Tooth: Pans yore broadth. 
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1s MENSURATION 


men, the reaſon of the common rule. for fading ihe 


area. of a rectangle is abundantly evident. WE 
And, becauſe effects are always proportional to their 


-cauſes3 it may be inferred, that parallelograms generated 


-by equal right lines are equal, in whatever poſition the 


generating right lines proceed, provided that .thele lines 


moxe equal d diſtances from their Srſt poſition. .. 5 bo . 


Fi 57. Let the right line BC. generate hs, ring 
8 ABCD, EBC E, by moving from its firſt poſi- 
tion. BE, until ĩt reſt ia AD or EF,; theſe parallelograms 


muſt be equal, as being produced by the ſame cauſe, acl- 


Angela; che ſame circumſtances. dl fone ay 35 
Hence, the rule for Lading the area * 2 
neee 5 1 wng!! ae 


1. Meiltiply the'baſe by wh hey ar helghaw the 
nn is the- area jn ſquares. of ave mane the 
 «dimenſions;taken. 9.1358. Af N by wi 3 48 397 


Draw the diagenal DB, Fig: 5 a0 dhe triangle 


DaB is equal to the triangle DCB; for, the paxallelo- | 
gram being cut in two by the line DB, the tuo triangles 
properly applied will cointide. Hence, every triangle is 
Half of its circumſeribing parallelogram; and the rule for 


finding the area of any triangle is, Multiply the haſe by 


the perpendicular ne and half the product is. the 


: ea dry; $11, e N. x1 8 E85 28 wal 3; 7 


2. Mulgpiy the baſe N the 


fy : bee by half the baſe 3 the product is ahe area. 


The menſuration of all plain ſurfaces depends on theſe 


| Gow priaciples. - For every ſurface, bounded by right 
Ainesp zis either a parallelogram or a trisogle, or a 


"ns which can be duced. to wales by Ae 


ar 10 


& a * 


n . 
. : "on" 
F * o 
1 „ 


12 Lines ie 50 etl; 8 


of 
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area of the parallel ogram and che triangle, will tere ber | 


wks, 


finding the area of any right lined figure whatever. | 
And the areas of f figutes, whoſe boundaries are curve 


Ines, ſuch as the circle, are computed upon the "fame - 


principles... The particular rules given, for computing 


them, are derived from the ſuppoſſitio n, that they conſiſt | 


of a great number of very ſmall rectihineal figures, 'which, 


taken all together, approach infinitely near to the true b 


area; and therefore the menſuration of all plain ſurfaces 


depend on; and afiſe from, the hes re e the 1 
1parallclogram and triangle. oo one 
Plain ſurfaces, which men W w -meaſure, | 
are thoſe of timber and ſtone ; as in buying and ſelling 
of wood and inarbleʒ or computing: the entent of artifi- 
cers work; eh as 1 5 brick- layers, carpenters, and 
painters Work; ot ſome part of the earth's fuer as 
40 buying, ſelling,” and lettibg of land. 
"_ n timber, ſtone, and artificers work, 4 menfüre are 5 
seni taken in feet, inches, and parts of an inch, by _ 
A foot rule, ard, or taße rolled up in a box. In ſur- 
veying of land, che mkaſures are taken in 4 2 et the ” 


, 7 4, 5E Fe 1 4 


dutveying We already deſerided. | 3 
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2 Vel, N 5 ©.þ r Fathom 
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EC. 8 ee 
. | ; 4 4 El 857 Or 1 , s | © Pris 
e als of 44 feet make 128 Ban NFL 
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50 E Altan from aer. 0 Jana is 62; 0 
jards ; alſo the perpendicular, 36 diſtant from th = 1 


Or, che area of any trapezium may be found thus = +> 
Mealure: the four ſides and the diagonal, and find te 
yea of each triangle fronr its three ſides 3 the ſum of 8 
the area of the trapmium». s 
Ex. What. is the area. of a trapezium, whoſe ſides $6 Y 
are as follow, viz. AB=46, BC=37, CD=75, and ax ¾ ͤ 
6z feet; alſo the diagonal AC=73. feet? Fig. 5B. VVV 

F feat- hou 3 1 OR 
6. To find the area; of an i ygon,. or multi- 1 
Rteral figure. Draw ls, erpendic ; I 
lars on. them from the pune" e a Meaſure the 1 
diagonals and perpendiculars, and by theſe find the ar- 
of each triangle; the fam of theſe areas is the anſwer. Or, 


: * 
* 7 


* 8 


5 A ENS UA 


. Niesſpre all the Gdes and diagonals,” and find the area 
of each triangle, BIEN ages; "the ſum of theſe is. 


1 


8 rhe anſwer... he 
This is the. moſt proper nde in ſurveying. of "oY 
EXAM. Fig. 59. Let the diagonal "AC=245 feet, 
AD=208 feet, the perpendicular Ef=110 feet, Dg=130. 
feet, and.Bh=99 feet; what is the area 75 1188 irregular- 
| "on ABCDE 2 555 5 1 
As 39248 ſquare feet. DER 
2. Let AB=174, .BC=150, CD=11 52, I DE=148, and 
A160 feet; alſo the.diagonals AC=246,. and AD 
220 feet; it is e 0 find the area. of the. irregular 
_ polygon ABC DE? bY 
Af 41234 ſquare e ee e eee 
7. To find the area of any hs broad ſack a as 7 
Heptagon; hexagon &. Every regular polygon i is equal. 
to a plain triangle, whoſe baſe is equal to the ſum of the 
ſides of the polygon; and height equal to the perpendi- 
eular falling from the centre on any of its ſides. Phere- 
fore; meaſũre one of its ſtdes, and the perpendicular fal- 
ng from the centre on that ſide; and multiply half the 
ſum of the ſides by the nne, the er is the: 
area of the polygon. e 
Rn Exam: Fig: 60: Let the ſide of the athens AB. 
329 feet, and. the perpendicular falling from the center 
on chat ſide CD25 feet; a is its area? e 
Aa. 280358 ſquare feet. . 
22. What is the area- of a pentagon; el t its fide | 
| being 45 feet 9 inches, and the e W falling 
| from the center on any ſide =31 feet 8 inches ? 3 
= of 2656 5 dane feet. e 
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5 1 mee, eee mw UT 11 9 | 
m the center on any of its ſides is 16 yattls & inches? 


As. 867 ſquare yards, 5 feet, 72 inches. 


In CESAR — 8 i 1 Is. ey XY, 


a8 a regylar polygon of -a great number of ſides, which, 
taken altogether, are equal w the circumference. _ 


. The length of a right line, nearly equal to the circum- ; 
ference; of a citcle. whoſe diameter 4s known, is found ; in 


this mauer: A regular pelygon of a gteat miber of 


ſides is ſuppofed te be inſcribed withinithe; circles and 
another of as many ſides deſcribed about lit The (ei- 
camference, of the circle. lying between, bath, is greater 


thaii he one, and leſs chan the other 5; hut che difference 
is very ſmall; and, therefore, the ſum of The ſido of nch 
palyggocbeingcaloulated, the: arihmetica mean betw 


- 


_ is taken. for the true circumference; 7.1] -- 01 8 


By this method, it has been found; Thattthe diameter 
2 1, the circumference will be 2 Fi 


* 


To; exemplify this in the plaineſt manner. LE 15 5 
DzrIxITIoN. If any point B beet ihe - 
cumference of a circle, AC, and from that. pa 


4s the ſupplemental chord. — An n 7 s 
The diameter of a“ circle being N find the * 


ee Let AD be the diameter, E the center, 7, 
, BO rms egi arches: join AB, BC and CD; 5 


+ *Qa 


705354107 | 
344165 and its area 7853981633, MARIE 2 


Nraight 5 
Ines BA, BD, be drawn to the extremities of the dia- 
meter; then AB. is: the chord. of the arch A md Hig N 
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| produce Df e P. othat 
Baes FB; BD; _ DBis n 
iD and DR. 
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| DagonsraarION. Thie triangle ABF is equal th 
1 D, for AF is equal to CD, AB to BC, 
and the angle FAB is equal to che angle BCD ; the angle 
Oh is equal to the angle at F, and the angle CBD w 
the "angle AD. But the angle CDB is equal to che 
ge DE or EBD, and therefore the ae 2 i 
ular and Gmilar to the triangle BDF, Tr. 
therefore as" ED: DB:: DB + DF=AD+DB, n 
5 =EDxDF or DB* = 
If the rallins — then DB* = AD+DB, 0 5 
DD nl. JJJC%%%00ùddʒ af Ei] 
1f DG be taken equal to to DC; Join BG, and the'tri- 
angles TAG; * are Annlar; hong) EA AB 27 AB: 
e As bord of any arch 1 mean 
beteeen the radians and the difference between the dame: 
der and the fup 1 chord of double the arch. 
If the diameter AD = 2, the radius EA = 1 then 
en the 0 chord of half the arch 
2 the chord of half the arch 
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4 ” Ads - F 7 * 5 '"T 
*”, . iſ * Ty . J 4 a 0 
— x 
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4 | To fa the 


or svnr we"! S. 
Ex ce 5 web 
e 54 bet et ge. open 
"fe AC be the fide of 3 in 1 ahi 
cle z then AC = the radius = 1, and the ſapplemental | 
cord CD = 33 for h e A . 
57 7E: alſo the ſupplemental chord of the arch. AB, 
the 1 2th part of che circumference = a+ Vg=t. 
And by calculating. rhe fupplemental chord of the half 
of every facceeding arch, we fhall have dne as ſmall 
25 we pleaſe, and from thehce the chord of this ſmall | 
arch; Which will be the fide of the polygon of as 
many fides as the detiominator of the fraction contains 


. 
me 


units 3 "then multiply this ſide by the nutaber of fides, the 


produ ſhall be the perimeter of the polygon, nich 


5 the circumference af the circle. 17 10 


The ſteps of the oper . the dai ru. = 


a x I 4 Bode Ol p 
Haris A Feliz 
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2 . aber. 
ur ; eee 


© © . LY LY 245 ES | 19828897 2274286 
HR OY 99591 eee 


IT £4 of 11 


a 4 4 For r ü af 2+4 _ © 2.998929174951=e | 


en eee 1 VI 5 . 959728 cha ©! 
Mr Y 499938067834 
wr n enen 
drr e ,, , 
Add 2 to the fapplemental chord # and ſubtract the _ 
mm 3 .999995816717 from-4, the ſquare of the dame - 


ter, and there remains .000004183283, which is the 


Nuxe of the ide or a polygon of 3072 4 inſcribed = : 
5 


* 1: 


NSURAT ro 


ee en Aube fore: e ebe 282 U 
- 20020453071 the ſide of the interior Polygon. 9 ag 


To find che ade ef a pelygen e e Oh 
38K ſides circuimſeribed about e 
Sircle“ Let AlD be the: afch, a= 

| «ths raciusg AD the ſide of the r 4 
Fcribed pelygon, and HG the messe 
Ipvlygbn.io The! ee eee | bak 

IBromiEAtT=":.8. i HEGL 9% (0515 Ans 135! 5 
CC ;... -/- /- 

2 0 nc EE 9999989581793 then > are Ne 
A8 5 AD, H the ſide of the er 


2H 
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3 - bat 389, 9999994 77-56: ui oon 

; et AS Ty 16" "1 23277 1190 37 18 147411 . i 7 PETE 
Interior +0920453071 „ 

* 1 Ne of ſic CS PSF "Wea 972 of my 18 ; nn” mY 4 ? 
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0 2 5 143171497 
08 $529 147 1224 613592130 
nee as mier, 6.2831834112 
"x 8 Wife 5 22527879 
. hog 2012 566370 20öbñ, 
<li $ 2831057 =: che cirerf. of the 
SILICATE lͤrrcle, the diameter 
bs ele to the 
Freter Pt decimal — 
„ Vxterior nde 60258 at 
FOOTE! __ 3072 
dir Ge- 95888 . 
| 4442.715724 
| 1 6118954 
ene of 22 "6.28 7 8 . 
ET effor LR. 
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1 Aesch ds a Grels being i the cum 
ference is eee or 3. MER Mt : and i area., 5 
a S167 et y 
The. dunerer ofa circle being gin, to find ts ce Fl 
comference. 6.2 Un 
Becauſe the 4 of circles are to ek other 
10 their diameters, and the circumference oß a circle, 
whoſe diameter is 1, is 3.1465 therefore, as 1 is to 
14165 ſo is the diameter of any circle to its. circumfe - 
rence. And, becauſe the firſt term of the proportion is 


1, therefore, ene d Ferre ene | 


product is the circumference... to of to rv tl 
ExAM. 1. What is the crcanſarace . dd dr 
whoſs:diametey is 19 5 my Ic ite DIP BE 
Anſe 61.2612 inches. 1 10 ar tent gk! 
2: The eee 4 5 Na 99 5 
the circumference of one of Na babe; , 
Al 25019. miles. ors is vi £1 ud 
9. 'The diameter 1. a circle being give, to kad ts. 
3 E 7, 


E 


A. lacks 4 is e to ar i: plain, 1 whoſe baſe i is. 
equal to the circumference, and its perpendicular ce 
equal to the radius; but Gmilar: triangles are to each o- 
der as che ſquares of their, correſpondent ſides; there⸗ 
bre, circles are to each. other as the ſquares, of their. 
adi; or, (becauſe. the radius i is half of the diameter), as 
the ſquares of their diameters. And, ſince the area of. 
a circle, whole diameter 1s 1, is .7854 3 as the ſquare of _. 
1 is. to the ſquare of any diameter, ſo is 7854 to the 
area ; and, becauſe the firſt term of the proportion is 15 

Multiply. the ſquare of any diameter by * 54, the. 
PRE the area. og the circle. 
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bs + e * 

5 
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: mee and circumference | 


Go MINUS UA ATR 5 
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ter is 12 ibches RE „W kÞ 1:54 oh: 
A 113-0976 ſquare di 5 | 
3 e th ach acc eta v. 
miles? | | 
"if $985 4227-4784 ſivare miles... e £ A pats 
There are other numbers expreſſing 55 proportion of | 
the diameter” of a circle to its circumference. | Archi- 
3 that the diameter being 7, the circumſe- 
rene would he 22; and therefore, as 7 is to 22, ſo is 
- the diameter of any circle to the circumference 3 and, i; 
the area of the circumſcribed ſquare be 14. the area of 
the circle would be 11s and therefore, a8 14 m 1½ fo 


I the ſquare of any diameter to the area n dne, 


But theſe numbers are not very accurate. 
Metius found, that chfxtlmatendelagaant, 5 8 
cumference would be 355 K therefore, as 113 is to 365. 


io is any diameter to-the N + highs in nere 5 
he truth chan 7 t 224. 


10. To find the lengtk of any eg Hb ene 
ber of degrees WWE ares and ene, or the OE 
ellis | 
Makiply the number of A as . be. 
- radius of the cirele, and the number: 46328 con 


taually; the product is the length of the arc. 


EAN. Required the length of an arc of a circle of 
121 26 e being 25-4355 


Af. 53-9496, Kc. 
Note. .04745329 is the teagrvof an are of Ty 


x. eee | 


1. Phe area of a circle being given, to mathe . 


= | 
x \ 


3.1416, the product i is the:ciccumference-” 


* 


| ene 18 the. atea;: 30154 


Aa; in let. a e . 1 S 


. Va 4, 43 7 he Th of 2.08 S 4 


e de.; A OG 


or Sens 5 . 


Dine the. rs Area by 78643 the £ e (quare root * 8 
the quotient is the diameter; which, being multiplied WF” 


407 


Exam. 1. What is the diameter ET, circumference - 
of a circle whoſe area is 10000 ſquare . 
Auf Digg nn ee, 3672 
feet. 1516 a 
3 Wohat lenzebvb of % cord ted to a 264 tail, hs! 0— 
1 55 end bein ing fixed! in the ground, will allow her. to eat 
a Scots acre of graſs; ihe gh: of the cow and tail 
ene ID; N — K ob; 36 1 e 

Af. 39.3 yards. V i = 

Mete. A Scots acre: of lands 


EAM. b. ee od — 
ee 185 inches? ? 0 l d 0 8571. $512 8 Solon 


2 — 
AE 


uf 23204799 re „ 


. What! or the FARES 525 e wh an rer 0 ei 


Ft inches? „ e Sv nile es 155 
Anſ. 143-7 368, Kc. Fee SO DET ON 1 5 | 


© 
4 
"1.2 


To. bring all the probloms.adou the Stele LY 2 
6 view 3.” 110 £& Tt). nov IF 211 F. 8388 "my #3 $515 'E 9 . 2 2 
che came erp =th 2 8 c anferens 2 A = the ry 


F + 6 
* we” © & gd . je | — *. 
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; Fa x2 4-1 A WZ 4 PR. 9 
* 1 $4 * 80 95 21 3 I — One FS 2 [ — ho 


3 | 12765 + or ab. 


* 2. — or 4=-3383 f becauſe. . 


U 
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4 : 


= 555 5 2 « 8 — nene ITT 


3 255 | { MS bailqun a 902 oy 2517 © 493516412 901 21 1090vp 916 
3 for Tics 0a. ei Bu W of dier 
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3 Kg ED EE A 8 EE 1686-34 a i £ FIT 1 5 
1 e ee 2734. Sos 6 3% 
de e then SS ph band yp V 
1 8 5 ; > ier rc! 
3 : fabſlitoring £+ for: 4, weber Fred den : 
1 Abo : Tm £7 a PETER + — i 2% 30, * refore*” bas: 
5 ! Dis war = 8 oh IC 22892 N 1 Eo 1 59 126474030 - „ 
. AE that A 1 — 0840996775 P 
| 55 5 > £ 3 X: e bat dee 
8 5. «ab f TS N 1-27 38 Io 9738 200% Þ eee, 
. =; u is en | 
. at; 5 


Be mnt See Arcs abs is gun 0 | | 


the. 
a wan of the arc all the radim abk4he mo dig; wif F 
oda is the arca.of the Gas. 53 eddoiti 45 e 950 ” : 
6 bd Pig. 61 x. It is rege findithe 3 aße fea, of 't | 
BORA 1th? of the e bret 55 be 
and the. Wok KRC=2 5˙45 5.2 _ . 
Ei: Re 6 8, e F e eee 
228 we 74:48) dy og ee es it 1's: act e 
3 14. To find the area of the: — of” a circle. leſs” | 


8 wat g ſemicizeles is baſe. and_bejght being given. Fig: 61. - 


- 
«4 


Let CPO be 2 ſegment, whoſe area is to be found. 


. 3 N W + 


14 1. Divide the Wale of a by 501, the quien is Ih, | 
: which, added to OI, gives. BO, the diameter. * 
: 2. Having found the dlamieter? hal the _— 
of me ng: 70 1 2 90 fre 1 Wcbtneg 116 
3 a „ 1 5 1 5 * 


given. Fig 61. 8 


N 


es. N b 


11 a ades are : 
Known; 1 from Which the gl Cl ee Whoſe 
Sos che angle Cp, 'or the are COP: © OL; e OI. 
vlog As 3605 18 tõ dhe arch COP in degtecs, {6 is the 
5 cireuniferende "bf the eirele to the Kg of the arch 
* COP. CCC 
"155: -Multiplyithe radius RO by balf of ce arch cor, 
| tho-produtt the area of the ſector CKREH Mm. = 
6. Find the area of the triangle PR, andi ſubtract it 
from the urea of the ſectot R PO; che re. aun. 
rea of the ſegment COP hut When the area of; ae 
ment greater than a ſemicircle i is required fi ſuch as, CBP. 
To. the area of the ſector RCBP, add the area of. the 
triang le CPR, the ſum'is t PEE of the ſegment Cre, . 
Exam Let the chard or * 'bale of he. : ſegment C N 
44. 45 and the verſed ſine or cs ght 0) IF 35 what, ie is the 
area 'of the ſegment CPO! is ' dnl. 41: on Kc. . PE 
3 4 3 put the radius KO. 25 half the chord.. | 
'=C] J=RO—OL: and the area. of the, N 's 
98 will be 5 e ee hy | 


ora Tzr +2 * e | TENN 
Aid the laſt example wrought perk co 
405. 49 ſquare inches. 4 ee 


4. 1 . required to find the area of a cqment of w s 


; circle, i its baſe - TOUR. 25-45 5, and its Fo io 7 
| Anf 92.469. 6-7 . 
15. To find the area a of any zone Py a cas included ; 

between two parallel chords; the diameter of the circle, 1 

the including chords, and che breadth 1 the zone Ag 1 

Cask 1: When the weluding chords a are eig di- 


tant en und 1 895 ee, 
. | R 2 | EP - ne 


«| = _T DAATIS 


: 1 
N 
$ * / 
* 


n 1 


; + iger IG, the nb e the 2 


be known; which being ſubtracted from the ſemidia - 


meter of the circle, the height of the ſegment cut off, 


Ol vill remain: Therefore, find the area of the whole 


2 0 circle, and alſo the area of the ſegment. COP: Subtract 
_ twice the area of the ſegment COP from the area of the 


4 and there wil. remain che ares of-the-20ne CEFP. 
| Casx 2. When the zcne * ade PEP. * diameter 


? adden chord, as AD, CP. 


Find the area of the ſegment co, and ſübtract it ; 
. Mende tvs of the g e thereauliuder ts nes 


ol the oe Achn. he 
| Caen / 3. When the inctgtting "oY are -pnequilly 


i from the center, and both on the fame ſide of it. 


Ia this - caſe, the diſtance of each of the including 


25 Abel from · the center of the cirele muſt be known; 
and then having found the area of each of the, ſegments | 


c cut off by the chords, the e of theſe areas is mr 
. Area of the zone. 1 - 


| Cav 4. When the including chord acc and 


00 different ſides of the center.. 
I h be diſtance of each chord from the center 8 as 


hM) ; and in this caſe compute the area of each of the 
ſegments cut off, and ſubtract their ſum from the area of 


7 he whole. circle, the remainder i is the area of the zone. 
The ſame rules will ſerve for computing the area of 
| any part · of a circle included between chord lines which 


155 15 given, 1 will 


— 


Are not parallel.; the diſtance of, cc wah cen · | 


ter being known. 


Ex AM. 1. Let the FIT of a 4500 5 10 be. 


| 11 is required to find the area of .its-middle-20ne.z includ- 


od 


center, DPS 3 1. 12 ns wy me ur 


e zone 10 isches? 1 ” 1 
5 4 12 „ Ii 
Au. 148. 867 ſquare inches. gn „ 


2. Let the diameter: of a circle 1 it is. PG to 
Y Wo: the FG: of a ane af $i contained hetyorn . * 


Wh center 723 and. "he eaſt hi rd 155 2 13 
from the center % VV 
8 N 395. 460 
0 16. "The diameter of a "circle 2 * to end the 
3 diameter of another circle, ſuch, that the area of tbe 
given circle mall be to the area of the” ne” 8 1 55 
Hato: ſappoſe of 2 to 3. eee 149 goolt oa” 
| Becauſe the areas of as are to each obe as the 
| *{quares of their diameters ; therefore, as 2 is to 3, ſo is | 
the ſquare of the given Ramos; to 25 een of we 
| mas the xirele required. l e | 
EAM. Let the diameter of a nile: i. 194 inches 3 
it is required to find the diameter of another circle, 


5 : "YE. 

3? 25 3 4 % a * 5 / 4 * * . va ts 2 E * $a x 4 7 1 
LY 1 1 EE 5 FS Tad £2158 8 . 

* * LE : . * Gn _ & 21 5 ES hi 


-whoſe area ſhall: be. 3227 area of the bit circle in he 7: 


Fa -ratlo of 3 o 22 VVV 
= Wo. 23882 inches. te 9 : jock 1 
The area of a aches 50 Sins feet ; it-is ; requir- | 
pag to find the diameter of another circle, whoſe area 
hall be to. the area of the given circle, as 3x to 5 Fl 


22 The Gmeter is 6.67 5 feet. 
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{# 0 _ * 5 Wn 15 * 

* ja | 1 85 | a * 
Bo Ir SU RAT! N 5 
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ach mog 2024275 0 run ELitpge os £2ocd - 
„ . 1. An Ulipfe is 4 Plain figur er : 
Teure * like a circle; but has Urea properties > 
2h Dips hs 5 4 * 2 eng ! 1 Fs Ne 6, 5 80 Whit | 

2. There is 2 IO in an w__ called its center, x 


| csg which its" diameters piſs} but every part of its 
circumference is not <qually dif n from this point, as in 
"The circle. 25 E 49 wi 40 An 1600; Soy; - 15 boring" 
3. All 5 ESI of ph Lare <qual to aach other, 
but the diameters of an ellipſe are 7 64 appt 2 
4 The ellipſe hath two Principal diameters, Ned 
| SER which cut each other it right angfes 1 in its ceiiter. 


10 197 36 r : 


8 The:longeſt diameter, AB is called the tranſrerſe 
axis, and the ſhorteſt diameter GH. is n, the nen- 3 
; ME 5p docs l 0 5219 775 1 3 1 0 1 

17 The —— _ Jing given; to find its 4. 
35 4 83 5610 * (25 300000 a * off 0 abel _ | | | 
I. Take half the ſumof de tee and umdlupiy it cer 
by 3.1416, the product is the an enen nearly. the 
8 nen, <2 ans tt G3 5211 "te #7 iff 


20 Square che two axes, and multiply the ſhare foot are 


of half their ſum by 3 1416, and the product! is ts Cit. 50 

Funkeredes nearly. Generally | too much. 5 1850 

0 3 IJ. Take the half form of theſe two Producte, its the "2 
Ede. rircumference, very near the truth. . d 

2 | Exam. Let the tranſverſe axis AB=31 145 e pol = : #4 

I the conjugate axis GH=232 inches; what is the circum- | fi 

oor fff1!ßx⸗;̃ 
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f Arſe The circumference is 87.2114 inches. 


6. The area ofHanNellipſe, is equal Wi e of a2 . 


5 circle, whoſe diameter is a mean proportional between 
the two axes of the ellipſe. Or, =o 5 77 0007 
|  Theredtangley or product: of the two of any ellipſe 
18 5 equi to tliè ſquare of the diamencr-obbenrces whoſe 
| areaiequal to ther area of theelliple. 00754 - 00.047 


18 To find the. e e oy vo beig 95 


Siued Rigs 2440p) 771 19905 2! hail & fo el, 
Multiply the longer axis by the- ſhorter, 1 pro: 


daft by1=785 4.3 the lalteroduct is haaren of the ellipſe ? 
ENANM. Het the, longeſt axis A B- 1 inches, and the 

ſhorteſt. Ghloingy dchrat what Cos the el - 
liple f_ . ANA 
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3 _ © The Enghh ſquare yard expreſſell in ſquare links; and 


5 84 


: decimals of -2«link,. is RO. 157 ſquare nals of- the 
. agi chain -. in ct 5d eins gn et Fla 
3 "When the nend of: ws; ure taken with the 


„„ To reduce ſquare links to acres, rod, Se. Un b be: 
A Scots meaſure, divide the ſquare links by 1 00800, Which 


Ir 


by the other. . \ 


or sb HFAC2% 


bed th pointing 6ff five Hgute 100 a. ſe 


hand The figures on tlie left of tis point are acresy 


and thoſe on the right are decimals of an dere. Multi- 


ply theſe decimals by 4, 40, and 36 and, from each 


If it be Englith- meaſure,” divide tlie Aas nite "JP 


, oops 


by 4, 40, and 39+ and from each product point off five 
decimals, and you have the area in Engliſh Le e 


| Ne” or e and a e 3 
„CC * 
12 0 1 Tag V 


"v3 To find the area of a aeg Fd bonded „ 


four ſtraight lines. Fig 56 


Meaſure its length and breadth, and multiply the one 
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What is the area 55 a 3 geld whole . 
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product, point off five figures to the "right hand, and : 
you have the roods, falls, and ells. 


100000 as before, and multiply the remaining decimals 
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* Fes 2.1 Whatjis the ar ea of, ny eQangular. field, 
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the | a 2575 {pon 8 2 * SIE A ; TY END 3 ny . 
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3. How many acres at are e there. in a ſquare field whoſe 
Ker is 1976 links of the Scots furveying chain? 5 


Anſ. 39 acres Jjͤ é IEGUITS OG 
4- How many acres are there in a ſquare geld whoſe 


Ade is 2675 links of the Engliſh chain N LN 


Anſ. 71 acres, 2 roods, 0 poles. + 9 5 

5. What is the area of a rectangular field, the length 
being 1868 links, and the breadth 1496 links of the 
Scots chain ? ES VVV 

Anf 27 acres, 3 roods, 31 falls. . 


6. What is the area of a rectangular field, its length | 


2867 links, and ies breadth 1984, links. of the Engliſh. 
af 56 acres, 3 roods, 21 poles. 
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= How Au Engl k acres are there in a rectangul 
Held, its length being 2468 links, and 517 pigs links 
4 of the Scots chain? pee beg 0 
wy 1 35 acres, 30 poles, 29 1 i e CT 0 
8. How many been ae thre in a brenne: 8 
r 640 acres. een 
For 80 chains, or 8000 links is a mile, and 0 ee 
0 8000, is 64000000 ſquare links, which is 640 acres. 
The Engliſh acre is to the Scots acre as 1089 to 
bo, or 1369 n acres are e to . Scots 
acres. 277 "467, 8 l 5 it 45,05 515 
1. To reduce Scots land 4 meakan 9 wee, and the | 


| Sep- 28 ö * 1 5 


N . 


*" "!ocablorhs + Engliſh et Why 6 Pre ind; PAR a 
74; as 66 u to 79, ſo is any number of Seots links to the 
number of Englih/links; in the fame kne or length aud, 
as 74 is to 66, ſo is any number of Eogliſh hake to the” ; 


number of Scots links, in the ſame line 


E xAM. I. How many links of the Engliſh cata as 


equal 0 2496 links of the Scots chain? ee e 


. 66: 74: : 2496: 2798 the. anſwer. „ 2 4 : 


2. How many links of be Scots chan am. equl a. 


1894 links of the Evgliſh eban? Eee 67 
e '- #33607; 1394: iy the eaſier; l 


to 1369, ſo is any number of Scots acres to their equiva- 


ent Engliſh acres; and, as 1369 is to 1089, o is any 
6 number of Engliſh acres to their equivalent Scots acres. 
EXAM. I. Reduce 42. 15744 Scots acres to ne 


acres. 
22089: 1369: : 42. 15744: 4289007 the anfover 3 
1 or, 52 acres, 3 roods, 39 poles, . 
We | Mb . „ 


3. To reduce Scots acres to Engliſh aeres; as 1089 ·ĩc 5 . 


, * 64 
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e dee ben Elin acres en Ber ages 1; | 
% 130089: 1500: 397.73 559 the andyer; 
or, 397-acres, 2 roods, 37 falls, 25 _ 5 
3. To reduce lineal links of the Scots chain 10 feet. 
2A8 r6ofacts: 745: ſo is any petal Lake e feet 
5 - equal to them. . n ee 
Ad ato redyee links of the Engliſh As feats 2s 
e to 56, lo is any number of links to the feet. 
Lineal feet may be reduced: to e of Ws kind, by 
eee t ie 2005: | 
43᷑. To reduce ſquare feet to EB links, lewis en. 
$:-2560 ſquare! links are equal to 1369 ſquare feet; 
therefore, as 1369 is to 2 opt fois LF RES m__— | 
7 feet to ſquare links. $135 E 
„In Englith — 2500 Gat Koks ard” mas 
 __ -noBgſquareifeet; therefore, as 1089 is to wag ſo is 
 »@py:number/of ſquare feet to the ſquare linke. 
| 5. When the dimenſions of:a_field are taken kn, 
«and che area computed in ſquare feet; to reduce them to 
Scots acres. Divide the ¶quare feet by g · 30694, or by 
9.5, the quotient is ſquare els; divide the ells by 36, the 
<quaticnr is falls; divide the falls by 40, the quqtient is 
Toods; and divide the roods by 4, the quotient is aeres. 
6. To reduce ſquare feet to Engliſh acres. Divide 
them: by 9, +304, 40, and 4, the quotients are 12395 
. Yards, poles, roods, and acres. | Es 1 
EAM. What is the area of * -reftangular- any of 
NED, in whoſe length is 596 feet, and NOTION torts 
Det ä 1 lh A 
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2 0 21 14 * Laos 6 #30 þ „ 
a. Hor many Scots:acres are therein a Ane geld, 
; eh Ges Sag na Been 8e 77 A. 1 
As. 9 acres; 1 gd 48 falls; 35 ell... 
3. How many ern e ne a. ene 
geld, ts los berg 356 Wer: en, ot ye 


% 
. 5 


An. 8 acres, 24 poles. 0 Qi ; „ IG £199 
OY What is the area of a refngulat held, it ies length 
being 598 feet, and breadth ants in Scots anGEnge |, 
* liſh acres?” _. 5 1 


35 4 acres, 34 falls, 33 ells, Scots; 3 and 
$5 ACre$} 1 Tood, 7 poles, 25 yards, beau. 

0 dei be 00 che area of à rectangular field 
in Scots e e gen being 37+ . and. heeaddh | 
275 . 3 ; 

ao. 17 acres, 3 W 16 falls, 24 2 50 5 

6. Fig. 57. What is the area of a field in form of an 
e angled parallelogram, whoſe longeſt ſide is 2368 
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An. 39 acres; © roods, 3 falls, 33 Els. MO, T8 5 
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: 1 N J. N Bbq, What is the area of a triangular field, 


whoſe baſe. is 2896 links, and the'perpendicular.-falling 
upon it from the ee ns Laue theEoglith : 
2 61 6 
Anf 27 acres, 1 rood, 32 poles, 1 tere 
38. What is the area of a triangular-field whoſe baſe is 

- WT idks; and the perpendicular diſtant 795 links from 


i "Ry = neareſt rm of the baſe, is 1674 ae of the 


- 0 HON ame 4.8. 3 355 ID. 2 „ 


5 Engliſh chain? 5 

A4. 14 acres, 3 ; roads, 7 W : 

85 Wat is the area of a triangular field, white tree 
Hides are 2464, 1968, and 1764 links of Ron ? i 


5 1 ©; An. 17 acres; 33 falls. See page 118, 


acted»; A farm of a. triangular form, bas its. g ſides 
23 miles, 3 miles, and 14 miles; z how m c it 
contain? A.. 1 _ acres. . | 5 
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885 . The kingdom of, Werd 8 the prigcipality of 
Wales together, are of a triangular form, the, ſouth coalt, 
being the baſe, and the north point of Northumberland: 
n a of the triangle: Now, ſuppoſing the, length _ 
from North to South is 360 wiles, and he breath from 
| elt is 300 miles: How many1a pap the, 


whole? Alete i beo I 229956 60 Ants She ? yall EE 45 35 . 3 1 
5 Length 360 „cc „5 ͤ ** 
4 deen 0 che baſe ::1 1 « bien s yr oF 0 „ 
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5 „ 1 3 Act! A A fl 24 i 316107 bas 255 10. 2 ä 
4 1678189 N. 22 33 105 7.598k PIR 6: 1710 * * mod gat FH 14 x ot 8 1 f b 


912% fla ans Kit 324 2155 2201 ert Bus Gi | Ig . 
Aa. 36e dete. 1 I's 17 505 | 
bi 12. 11 Py Whar 1 is the area..0 he ; quaduilat rilsteral 305 
field ABCD,. w whoſe diagonal BD=3996 links, the, ade N 

AB=1976 links, MIT 5 CD=3916 inks,.an 
DA= 4, links f_- #5 e e 8 na 


* fy #597 $8 + þ 5 1 <Y 


1 a 


14 = Xs 


the nde AB = 125. BC= bong: ebe 1520, DEE 1 
1480, and EA= 1600. links; alſo the 2 0 | 
2460, and AD= 2200 links ? | „„ 
Al. 41.2364 ſquare links, or. 41 acres 47. 7 | 
14. To meaſure a ; polygonous | field, Hard, as  ABCNEF, | 

by the chain. Fig. 62. | - 
Having walked o over and taken a a view: of 1 field, 


5 4 $1 . 


diagonal. AC= ps BN a 


aw a random, or eye,dravght of it," in which draw. pro- YN 
per diagonaas. „ 
Meaſure all the Gdes and. diagonals with the 8 | In 
and the whole field 3 is divided i into triangles 3 ; in each „ 8 
1 . 5 | which - 
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1655, BP2r2% > FAS5257 ACE571 5; Fes, 
off PD 302 h Hulk of the Scots Haft; What is the area 
of the field? Ani. 6g acres, x rood, 37 fals. 
e OE 100631 1 ; 
Ds To fury field, by-meaſdrinj er ase nd 
een ae M 2 22 de eee 


ſtation, aud mark it in your field-book thus, 0*. 

Having: choſen your firſt ſtation, place poles in proper 
places, and meaſure the ar gle at this ſtation ; which write 
in your Hield-book | 8 w the former character. 5 

When yon begi to-meaſuſe the tides with bs chaing. 
pat with your | oft fendt to the "dyke, « or donndary of 
the field; br if the ] line which” you; meaſure, does not 
ed ff d lade of the feld, Jou i muſt meaſure. the 
_ diſtance between them at, proper places; 3 theſe, [diſtances 
are called ect, and muſt be entered in your geld. dock; 3 
2nd over "againſt them, in the Proper e column, 8 Write down - 
the diſtances from = beginning of the. line you are then 
HY 2881 4 wits © 

üring. ; | 

In the ſame manger, . every. angle and f de, 
until 3 you have gone round the whole 1 22 and are ar- 
, fived at your firſt ſtation. | 

L know, if the angles have been e EY . 
we the number of ſides of the field, fabitath- 4. and 

multiply 90 by the remainder. Add together the angles 
of the field, as they ſtand in your field-book ; and, if ne. 
fat be 3 ay to Fe a arms oY have been pay, mea 
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tween o“ and o, from the point Don the line DC; 


and ſet 145 links from C to f. 


—— — I nu pers * * 
= 


LEN: VAATION, 


plies bare un re, e 33% 
E Draw the right line EAB: "Set 95 links hs 
Aan gs BACS84 S WILDE (oo 
+ Haridg raiſed a perpendicular at the point FAD on BY 
| ft the offier43 A lu from A wi 5. chen fer % links 
from E to f; and becauſe you: find o offzet in the field- 
book), the lime FB :evinddes with the Boundary of _— 
e eee ſet ao lioks from E to B. 


2 At B make the angie vent md 0 585 and u „ 


63 


3. At D make the angle DC- 85, Set the 
fereral numbers of links found in your ficlt book; be- 


and from the points I, n, m, raiſe perpendiculars, on 
which ſet the offsets as they we in- your- 1 3: 


4. Set the ſeveral numbers of bs in the Bell. book | 
between g. and - from. towards A; and at the. 
points 7 andbe Knife, perpendicular, on ahich ſet the off- 
ſets 200 and 232 links. The extremities of the offsets 
© beidg every where joined, wil give the ny or r bouv-. . 
Les of the field... OP es —— 


1 . 25 ” dara? "of th Be 

"Join AD; and in the triangle ABD, there is giren be 
fide AB=995 links, the fide BC=1339 links, with the 
angle ABD=85* r5'; and, by the third caſe.of oblique - 
triangles, the ſide AD will, be 1600 links. Then, in 
_ eachof the triangles ABD and ADC, all the ſides are 
known; undſouheir n be ſound... „ 


of che triang 


| theſe different PER * e areaof, the e v 
41 acres 35 roods. * in, M e 032147 b 3 1 
Note 1. In pee 2 | quadittered Bed hob: 
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. ExAM. Let the area of a dodecagon be 360. ſquare 
'- yards, whats the length. of kö ide? i 
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3 To reduce any quadrilateral figure RBCD 
| 2riangle.. ERR THEFTS oo a 3b 
| e Ac; through B draw. BE parallel to AC; pro- 


my 8 


duce DC to E, and join AE; then the triangle AED i is 


. equal to the given figure ABCD. . 
” : 9 ; w | N 8 K 


mae Een 8 4 15 015 01 
4 20 e to AC and AD; Join AF and 40 5 
chen die triangle AF is equal to ie peutagon ABODE. | 
14 *T0 divide a trlangulayfield ABC into voy number 
of quit Parts, by lines Urawn from one of its angles, 
fappo ofe A; R. . 2270 55 341 onal g W 
750 "Divi the of | - nde Be zu the nember' of equal 
parts required, in the points and 7; and ; $ dta wn. 


beet ET ey: aide the e FILLS x 39). "1D $47 


| from, A to will divide the field into the ws required: | 
8 N Avide triangular feld ABC into two pa 
h: having a given ratio to each other, ſappoſe 6 to 5. by la 5 
_ ke” drawa parallel to one of its ſides: Ae. Ng. 7 
"Divide the area of the whole field into parts in the. 


16 4G 2 


Hires proportions by-the rule of Fellowſhip; in common 50 7 


— arithmetic, and .determine which of the parts muſt, le: 
next the angle B; then, becauſe ſimilar triangles are to bo 
_ each other as the ſquares of their like fides, as the area 
of the whole field is to che area of the triangle BED, fo. | 
is the ſquare of B& to 
"ring the ſquare: root; BD will:be known. I 
D draw. DF parallel ene and DF divides the field in- 
to the parts. required. rn ones 1 wp „„ ts: » 
16. To divide a tinge field ABC Tito! two > parse, 
Raving a given proportion to each other, ſuch as 3 to 4s 
by a line drawn from a giren W in one of! its fides.. 8 
. 2 Lg] | %% hg aig 3 5 


1 5 Ay fipg abe prinkB ; dein Eg, EP, gnd Ag, dan 


Io drom-abe-lengthsand/breadthy of the field, will leave. 


Aae, byidigding the rempininy part öf the field into 


Aide third part af the(field, ſubtract it from the third part, 


smn mT O 


Dirac and did Nin B e 
5 = 3 to Js”: yl D draw DF Parallel v0 EAj; and 
Sib Aba FEI Ani he ficldrint 4 the pargs, re: 
11 82 YA of GA tg 34 01 elelis 1g Da beg 
Ache Ade a four on ige, öde) Held to parte he: 
eee en eee other. The geperal 
1 Becher i Feld gene S wee the - 
ttriangle into the parts required, ang the 
iich therields : Fr he mer I SUITS 
Do {A bas + 22 6 ni eee 87428 
In the rectangglar geld 0 Whole 
Pg oh i363 9. links and wee links der 1 
| ee re ite Bop 55 Dane 


8 e 1 eee hy Non ye 


. throngheBidrawabe.perpendiculars 54 and ib, pNeafure 
ale j REIT and; 5 Ahich being, 5 


and EL. i 4713 IG dad Irin 25 5 b 2129 eiiie 


Ad, Multipiy AD by half of Ihe perpendicular Ki, the 
885 +prodatzis the area of he triangle AED, IF his be 
_  cequalito the third part of the field, the problem wilt be 


two equal parts. But; if the triangle AKD be leſs than a 


the remaiader is an area which 8 er 5. che 
ne AED. IAA | f "a6 1 35¹ FS: 2 1 
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Adore. 


„ 
D to F, Join EF, and 1 AEFD i is one a 


5 A * 85 . 


field. J 
Ath, Multiply AB by half of Ez, the 1 is . 


area of the triangle ARB; if this be leſs chan the third 
part of the field, ſubtract it from the third part, and di- 
vide the remainder dy Half of E/; the quotient being 
taken from the ſcale, and ſet from BroG; Join EG, and 
the field is divided into ee equal 1 85 1 the right - 


lines EA; EF, and E. 
When either of the triangles AED: or AFB is greater 5 


than the third part of the field; the difference betwyeen 
the area of the triangle and the third part of the field 
muſt be divided. by half. of the perpendicular of that 
triangle; and the quotient being taken from the ſcale, 
muſt be ſet the contrary. wer! from what! it is in this ex- 
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al ple. „ 


ä this manner; any eld b whatever aber of lies, a 
| may be\divided into any number of equal parts; or parts 
having a given. ratio to one een by right lines drawn 
from a given point, RON Whin the: Bee or im: ny! . 
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MENSUR ATION. or SOLIDS. 
© CUBE. is d body, bounded.by fix equi: 


Mo „ 1 2 

_ As every ſaperficies is ee by a Arete, OY 
3 adde is unity, (as 1 inch, 1 foot, 1 yard, &c.) ſo every ſos 

ua is meaſured by a cube, whoſe ſide is allo ; a MBs AS 2 

= | bald or cubic W Tous, yard, &. 


Tire #8 Solid . | Cubic + Afr: þ a 


| 7726 Cubic lines" = 1 Cubic inch. 

8 4 „5 ins inches = Tx. foot. 
ä OY - >. ie +0 3 
1 1 : 5 2 5 5 21 Fards = „ rod. 
| 3 a tebaſs' IT 2 + Won ſod be one ae inch: 
= and its altitude 5 inches, the whole will contain 5 cubic 


__ inches; but, if the. baſe conſiſt of 15 ſquare inches, and 0 
wd.ocs altitude of 5, the Whole ſolid will contain Prue times - 
n or Js cubic inches. Hence, . 
II. The rule for computing the ſolid content of « cube, 
parallelopipedon, and priſm, is, multiply the area of the 
baſe by the altitude; the praduct is the ſolid content. 
For the cube and eee, the rule may be 
1 i _ expreſſed thus. 
2 55 MN-ultiply the length by the 1 5 he product 
1 1 the thickneſs or Mathe à the laſt e is che . 
1 Z 
. EX AM. 


U ; i N i 


add. ads. fac een m r Aa... a(t 
FI 
W. 


4 (ah A * * 12 n 
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hack 
— 
. 
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wy 
D 1 12 FIT. 
„ 6 
Z . ? : 4 


8 eee 
11 e d is u ata She's of Tek e wier Gde i 
3 feet 91 inches? Fig. 3. RON. 
An. 54 cubic feet, 884 inches. | s 
411 2. What is the ſolidity of a log of wood, whoſe Ab 
17 feet 6 inches, breadth 2 feet I inches, and thick» 
" neſs 1 foot 9 inches ? © A. 68 cubic feet, 1 566 inches. 


* A . 
* 8 , 
* $ a x 1 * % % F BD. 2 ; * 
# x © Si KI ok > 4 * 


e 
I; 3. Acellar was dug, whoſe length was 49 feet 6 
4 5 inches, breadth 23 feet 9 inches, and depth 9 feet 7 


inches; how many ſolid yards: were taken out of It 3 aud 
What was the expence, at 3d. ber cubic yard? 385 
5 410 Yards, Which comes to L. 5: 2: 6. 
2. Every ſolid body, whoſe oppoſite ends are a 
and ſimilar rectilineal figures, parallel to each other, and 
7 its other ſides parallelograms, is called a priſm. Fig. 74. 
Exam. What is the ſolidity of a triangular priſm; 
one ſide of its triangular baſe being 19. 5 inches, and the 
perpendicular falling from the oppoſite angle upon that 
„nde 16. od inches; allo the. ber apt daſs the 58. 3925 


= inches? 333 ph | 
z TO 30 c cubic feet 1279: 59 ns 5 5 . 1 e'< 
— * Perpentlitolar 16.89 55 088 2 
| 1 5 Is N 1 
4 3 | 8445 e 
. 15201 N 
\ 1 o $216 2689 
[RY | 29329. 355 
1 Aren of the s 164. 6775. ; 
ulciply by the length. | IQ AC-- 
5 — m n 
5 77760663 591875(3 1279559 
3 | 1 5 * . 3 „ 


„What! is ns FA a 8 3riſm, its . 4 


: ce ee triangle, having each of its * = 
| ; inches, and the. length. of the * 487 inches ? 155 YE 


Anſ. 1 foot 1296 inches. C e 
Area of the baſe = 62. 3538 . 
e 62.3538 46.5 = = 3034. 18530 8 inches. 
. Ft. inches. „ 
"and e 1593(1 W 
8 What is the ſolidity of a priſm whoſe 1 are re- 
e pentagons, one (ide being 2 feet 92 inches, and the 
perpendicular falling from the center on that ſide 23. ag 
© inches; alſo the length of the Prim 6 feet $ inches 7 | 
eee ee ene e Grail -« 
2. To find. the.ſolidity of a pyramid... 1 5 e 
Fe pyramid is the third part of a priſm 7 
dhe ſame baſe and altitude, multiply the area of its baſe 
by one * part ge. its. height, * ane is the: 1000 
gte... 


1. What is 110 fx" bg * e pyramid, 


. fide of its triangular baſe being 24.5 inches, and the 
perpendicular falling upon that ſide 2417 bade alle 
abe height of the pyramid 35. 5 inches? 5 
An. 3075. 58 cubic inches. „ 
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= _ 1 ; 7 : f 4 1 7 s. 1 2 * 85 A * * i 4 1 
| ; i 90 3 ; i Ve AS Eo +T $2 ot 
"Rt" 1 5 2 : 2 "PR 4 N A 
. . . * E | . Y = * 420 20 65 + # c< th; 5 * ; $2 * 18 j Fr 1 
" het * oy, 3 ” 
5 ft 1 1 7 „ Fe 0 
272 Can * - = 4m , 58 . Vs 
Fart e e 
DS 12.415 ON EP 9 BB „ 4 
. f 5 0 : 3 or. * » 3 
| arms %% DENA 10 
1 q * 4 2 2 | qr . 
as ; . : 2 * r 8 * 
1 58 -ubj Fo. fas 
F 4 1.  3975-580958 cubic it aches, | 


210 4 What! is the ſolidity of a Oe 1¹ baſe me” 
ume whole Ge e e e oe 
. eee eee e ien e 
3. To find the folidity of 2 ede ho 0 
ts baſe and height being given. Fig. 76. 
-'Vind the area of its baſe, and ntiphie by the igne; 
the prodult is the olidity. © 6798, i Hor” 
"Exam. 1. What is e aus ett of a cylinder, | 
whoſe length i is 5 feet 5 inches, and the diameter of is 
baſe 2 feet 3 inches? 
Fe 21 cubic feet, 528 inches, ; fir 0 
What is the ſolidity of a cylinder, its length being © 
21 890 inches, and the diameter of its baſe 5 feet 0. 
Inches ? Anf. 518 cubic feet, 125: 1 inches. es 
4. To find the ſolid content of a cane, the diameter 
of i its baſe and height being given. Fig. „„ 
Becauſe every cone is the third part of a a cylinder of 
the fame baſe and altitude.. - _ 
- Multiply the area of its baſe by one third part of its, 0 
Height ; the product i is the folidity. MY a 
Exam. 1. What is the ſolid content of a right 3 
Whoſe axis is 40 inches, and the diameter of its 1 32 
. hae é won beet, 3*⁸ inch je; wi 
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23. What is the ſolldity of a cone, whoſe height 18.3 
feet 9 inches, and the diameter of its baſe 3 feet 11 

inches? Anſ. 15 cubic feet 104 ches 
| 5. To find the ſuperficies of any ſolid body bounded 
by plains; find the area of each bounded 1 95 the ſam 
of theſe is the ſuperficies of the ſolid. | 
Exam. A ſquared piece of timber is 21 . 9 inches 
long; the greater end is 2 5 inches by 19.75 inches, and 
he leſs end 19 inches by 15: It is required to calculate 
the ſuperficies of the whole? An, 148 feet 205 inches. 
In this example, the perimeters of the two ends may 
be conſidered as the parallel, but unequal ſides: of a 
_ trapezium; and the length of the piece of timber, as the 

perpendicular breadth of rhe-trapezium ; therefore, mul - 
 tjply the half ſum of the perimeters by the length, the 
product is the ſuperficies of the ſides, to which add the 
5 ſuperficies of Bed two. n 11 the . 5 the x opens 


"i the whole. . : i i e 
Perimeter of. the greater end wa 55 3 the 
mike les 68. 3 
| ooch | 5 Renn 6-1 oth — — F 
i 8 725 at 7 Nad en 103 Rugs 187 1. 29 
5 338 +» 3 R 1 pt 
: =, noel . * 7e 0 £ 0 
bib 0 an " 480 — 261 1 ; 
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7580 5 2 Is 
3 18759 3 2575 Ny 
» 244 7 2 * — ä 3950 19 . 


wh Superſicies of the "A 2055 20s. — — 


e the e ad ; 49975 453 75, 285 
— of che leſs” 285. 


1 47 1 — — i, 8 


Super of the eh 21332. 50 ſquare 3 


ddr 448 ſquare feet 20% ſqrare wen 
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2 E 8 01 bis. 


as To find the. a of a old, the 83 
* the baſes. and: height: 9 the e, A Siren. 


Ex. 76. ERS l 19015 17 


Find the A of the baſe, e makiplyit by 
the length of the cylinder, the product is the curve ſu- 


eee 35 Then find the areas of the two baſes; te un 


of theſe three is the ſuperficies of the cylinder. 1 
Ex AM. 1. What is the ſuperficies of a cylinder, its 
bed being 7. feet Nhe and the nin 2 its . 
3 feet 5 inches? | 's it, 
Anſ. 146 19:43 Fein bebe, or 101 ae . 
75 43 ſquare inches. 1 
2. Required the e EP a . its 6 


being 6 feet % pi * the diameter Wine 8 feet 5 
14 inches? 1 il 1 
Anl. 21 687.6429 ſquare inches 0 or 1 150. are for, | 


8 inches. 
7. To find the finer e ok; a 1 cone, i its axis ad 
8 diameter of its baſe being given. Fig. 7). 
Find the area and circumference of the baſe, and mul- 


tiply the circumference of the baſe by half the length of 


the conic ſuperficies; the product is the curve 1 
ficies, to which add the area of the bales the tn is. the 
ſuperficies of the cone. 

Note. The length of the « conic by eb ol is equal 20 


the ſquare root of the ſum of the ſquares: of the- axis of 


the cone and the ſemidiameter of the baſe... » 


Exan..1. What is the: ſuperficies of a right cone, the 


diameter of its baſe being 36 inches, and its axis 2 
inches. EOS 

An 3916-796 bras be, an 27 qr fa, 28, 796 - 
inches. 


2. Req ired - 


955 


5 Ene Reruirets'thi ſaperficies of à cot 15 
es baſe being 12 feet 4 ne es its | ax, or re. 


| | br fp FR pendeln PAR be 3 Nh 72 
5 he area of one of its great cireles: Whetefore, find the 
area. of a circle of the ſame diameter. with the globe, and 


fore, multiply the cireumference of any globe by its dia- 


pry 


Fl e eee RAG: tciis;” 
5 8 88.39: inches. "THe 12 9 n LI TERED [93% 2 
ins 3 to orice ofa go is dumerr ben 


Iradicnlar height, 24 feet 9 ROS 5 


Fig. 8. „ 


.mulciply it by 4, the n ern wad the 


— Or. 
from, Becauſe the area 1 Sick Were n WY 7. 


unde by multiplying the cireumference by half of the ra- 


dus, or one fourth part of the ſemidiameter ; if the cir- 
cumference of 2 cirele be multiplied by its diameter, the 


product will be four times the area of that circle: There- 


e = ons bee Raf be the . of the 


ene 1. Whari is the bebe. of a de whole - : 
Gamerer b12wches? wy 

Anf. 452.39 ſquare inches oh 

2. Required theſuperfi cies of- 4 dlobe, its dame 


=A dans feet 6 inches? 


Au. 176 ſquare feet, 102. 96 fare inches. 
3. The diameter of the terraqueous globe - is 7964 4 
Sag on what is its ſuperficies in ſquare miles ? 


Au 1992 5690.9 1g6 ſquare miles. 


9. To find the curve ſuperßcies of wy fb or 


zone of a globe or ſphere, the height of the fruſtum, or 
wn 18 the er of the ſphere being given. 
„ Ds; | e (OOO / 


to Sur 3 4 


0 sour. 355 : 
y the Addie: 


| Maltiphy the circumference of the ſphere: y 
: & the fruſtum, or zone, the product i is the cur ve ſuper- 
r Fide Muc Laurin Fluxions, p. 1 3. and 14. 


Ex AU 1. The diameter of the terraqueous globe 5 


55 bang 7904 miles, and conſequently its circumferencece/ 
25019. 7024 miles; it is required to find the eee | 


of either frigid: zone ? Plate 5. Fig. 16 


Let PSO. repreſear che. folſtitial colure, EO. the: Ng 
5 equator, PS the earth's axis, F the north pole, and ar 


" the diameter of the arctie circle. Join Ca; then, in the. 

right angled triangle aCny we have Ca=3982 miles, and 

tte angle C2 30 283 to find Cn, which being ſub- 
tracted from CP, the ſemidiameter, there will reien. 


5 aP, the height of the frigid 2006; 


As radius 1 1 85 10:0600000.. 5 

I to coſine N 287 x: ” 1 „ 
To: o/Ca= 3652 65. . 15 e — 3 an 
e e , SO OE | 3-562600g, | 3 | 


by EPS anti the height TS ne. 


hen 2501947024 XK 3293528240238. . ae OY | 


miles, the ſurface of either frigid Zone. 


Exau. 2. The ſame things being giren it is ee | 


; th find the ſuperficies of either temperate zone 2: 
In the right angled triangle Cto, there is given C | 


3982 miles, and the angle Cg 34 to find Co, which 


being ſubtracted from Cay the remainde e. the: 
. e e 


1 eee ee 32. e _ 0 5 
5 5 \ Sgis ee, SF ee e e 4 
3 To 1585 8 (Bets, e 3.200 2194 - 
> - From Go=265265. 5 3*Nf;fß . 
Subtr. Co 1585. 69... | 1 | 4 

: Remain” n= 2066. 96 Nas) the height of the 
zone, and 250 19. ,7024 X 2066.96=51714724- 072704. : 

. 0 1 the furface of each temperate zone. , 4 

1-366 \ - 
* : Ex AM. 3 'Itis e to find the foperficis of 5 5 
= torrid zone 2. | F 

; Since by the laſt operation ou r To oe the double of 1 
Es this is, 3171-38- miles, the height of the zone; and IU - 


C e 1 
7 the farface of- the. torrid 1 q 


. By, 8 Miles. . 5 

"The ſurface of the Gerit bose b is 79346983. 7973122 | 
VV rs of the-temperate Ee 12 . * 

* 5 5 8 80 "of the frigid zones ; ers Rd p-l v4 
Era who globe... 8 360 l 


10. If the whole ſuperficies of the polar ſegwent, Dr.- 
flruſtum of a globe, be required; having found the curve 
: ſuperficies, find the area of its circular baſe, and add it 
dͥo tbe curve ſuperficies, the ſum i is the. anſwer. Or work 3 
Is dy the following rule. = 
- 11. To find the ſuperficies of the polar RR on: 9 
fruſtum of a globe COPI, its height Ol, and the diame- 


ISS 1 being er. 2 61. | 
The 


1 


1 root of the yas 55 the mae of er nd ol. When * 5 


2 


ro e 6; 2 4 TY: 


10 Find tha twat aac FP e My double of 5 


5 co.” Find alſo:the-area of the circular'bafe; whole « 


meter is CP; he ee is: the e of he 5 1 


a 1110 if inn 0 
a ; 1 5 


f | ſegment. e 
| Ex u. a I.. is required to kad the ſaperficies a6, the 


th. and its height „ 
: A. 3625.5 344 fuare inches. 


Fe 1 4 Ke, 845 
_ 43 31 91 "4 921 *; * 5-4 


hy The fotkdiy: of a 


to one another as the cubes of their diameter; therefore, 


gf the ſolidity; ; or, becauſe the firſt term of the ape 
f 1 1% 16 4 ey 8 785 11 Aloe 4 Jo g Gi 2 5255 5 A 8 


\ 


4 


- Makialrheceks of the: given Oh * bus 0e 15 


5 pln we is the ſolid. content of the globe. GH 20 


ExAM. 1. What! is the 8 of a debe, is dlame- 8 


* 1 


yi. 180 * 


ber being 12 inches gy i 1 „„ 
N 4 91 nn erte Z 
An. 904.78 cubic eb : 0 


2. Required the 1 5 a ee its ; diameter” being 


„184 inches. 19 be i 204 7: ie 1 4 Rf e : 
4 Ito Au. 3315. 29 cibic in Te, JE YRS bore Au 
3. What is the ſolidity of he eke. ben 
Auameter being 5964 miles??? WA e 
. e 33435 3184 cubic miles. 


7. je 1 


Jegment of a globe, its Hameter'CF being. 44. 4. inches, = 


212. 'Tofndthe andes globe, ix dune being | 


| Ee, TER diameter 2 'T „has be - 
found to be 5220 nearly ; ; and globes are in proportion 


45 1 is to the cube. of the given diameter, 10 is 52 6 . 7 


E 5 » = 


= 2 * 


— 1 
n 


2 2 — ad. - — F Þ 
YE ed nero re ten oe ng ns OE 7 K 


c 


| 


* 1 uuns Un ATION. 


A güde y be cod ered as a body roniting @ m 
Ibis number of ſmall cones, whoſe baſes are in the 
Auperficies of a globe, and their vertices at its center; 
and, becauſe the ſolidity of a cone is the product of its 
| *þaſe into the third part of its height, the ſolidity of the 
-whole globe will be the product of its ſuperficies into 
 *the third part of its radius, or into the Tar reh * its 

e e 6e 3 


9 Ver! n be ry Aameter veg 


* 
* 


2 Find de faperficie 4 Us, by: Prob. 8. 400 
re the ſuperficies by the 6th. part of the Pn 
the product is the ſuperficies of the globe. 

In the laſt example, the diameter is 7964 miles, its 


un 132775 aud the ſarerfieies of the e is 


|  299256909-04363 and , 1 IR 
| 399250999130 X 3274 =264480326425:3104 CY 
ume as before. 5 oy ns. 


23. To find is « hae of the n 3 or . 
| Mum of a gl be COP I, its height Ol, 1 Exeter 
orien baſe CP being given.” Fx. Gr. - a1 2 Roa 


"Divide the ſquare of a by Ol, . Ry: I m, 


which ene added to Ol, the Ty i the We. of the 


"| 5 the triple EY oe 10 . Ame of the Abe 

(OB) into the ſquare of the fruſtum's height (O), ſub- 
tract ttrice the cube ol its height, and multiply the re- 

-mainder by e the ee is the e of the ſeg- 


„„ 19 4 


* by N 
. 4 . 5 
* N 1. > # 5 * 5 
; * : i A 
"5 > 9 
at af. 4 * F g 
» : 9 + n . 7 4 


I 


. fo 4 


Kal 


ed 


WW RX ww HO Goo wo 


it 


ö a e 


. 


Joe of a globe; the diameter of its baſe er beg 4 


inches, and its height Ol=r13 inches * e ee 


FEY. 2 
W 
Ks 35 


A. 11214-1349 ſolid inches. OTA ELEN 


7 2. It is required to find the fo! idity - of. Aber de 


3 329.35 miles, and 


zone, the axis, or height of it! 


the diameter of the earth (taken as as 4 1 ſphere) | 4 
being 794 miles. 5 : | 


T1; Bal (s 14.4 2 1 


1 
6.5% 4 * 4 
Mt =} > * 
2 N 3 E 1 < 2 
"+ 
1 


40 ) 329-35 X 329. 355108471 4225, „ 
and 10847 1.4225 X 329. MO aryl ; 


KO 10847 h 4255 eee 2597 599226. . 
504 I 1 Sts -Dillhrenoe=) 5201491007 
(3. Jagzonggr00.37 Lese dos eben peut =: 


NOOR: anſwer. f en, 


"Ih" 'To find the ſolidity 0 the middle zue of a gebe 


CPE, the diameter of the globe, tke diameter of „%% 8 
_ zone's baſe, and the height of 5 zone 5 1 10 N 


** 645 5 
* x 14 "1 284 


Multiply the Lquare of the globe's Mit by: 2, 155 + 


to the product add the ſquare of the diameter of the 
Zone's baſe; divide the ſum by 3. 8197, and multiply the 
quotient by the height of the zone; the MOR is the 
ſolidity of the r 


Ex AM. 1. The diameter CY a 3 ADi is as 1 8 5 


and two polar ſegments being cut off, the diameter of 
he baſe of the middle zone CP or EF is. 13-8 564 inches, 


and the WE 8 inches: What! is the folid content of the | 


tg 6 %% 
2. * is eee to ind the folidity of ts e | 
zone, the diameter of the earth Hogs 7964 miles, the 


diameter | 


W "on SOAR) Ee. 
3 * * * 1 F 
FO os a 7 * 1 : — . - * 
* K ® * 
A - o * * 8 
_ * f 
1 310 % : * > 
0 5 — * 3 5 LS : 3 Ha 
. - i 2 A - | * * f * 
* 7 1 8 f 
. * - 2» * 
9 $ f : — - , „ 
* Kew A Fo. ar 4 O 
: # > L 


8 . wropic=7395-3; niles, and the et 

g err nes t een e 

8 Wer 7964X 7964X2 4-11 2) +4 oi | 
. ess 8.3. „ fi 20 den | 7 

7 Bats 491110 . VIII. b n Ex? to oy! "obey 

| yp ee ein- feng 1242 


Meh; 5 * i 3 N. 
Wien 41 > 3.8197 £4 {660-4 1 2} CHI 811 by "JIE E 2445 a 
Cubic miles, the anſwer. 5 8 


tig. To find the folidity « of any zone 1 a bere co con- 
uained between two parallel and une qual plains, (ſuch as 
aArid, Hlate 5. Ng. 16.) the diameters of the baſes and 
W of 1 4 B88 . . 
T ./e00o the ſum of the ſquares of the "FF PIRIE of the 
5 . 5 vo baſes, add one third ꝓart of the ſquare: of the zont's 
| height; multiply the ſum by the height, or axis of or | 
zone, and multiply the product by 1.5 Wes melt pr 
duct is the ſolidity of the zone. 15 

Ex u. It is required to Had che Wüdity of — 
temperate zone, the ſemicjamerer of the polar circle 


n — 
$ < 


n 


1 $2.65, miles; 3 polls the height, or s = the - zone 
=2065.96 miles ? e 
= My The ſquare af. 1% is, 1 =: 

| Ditto of 3652: 65 1334852. 225 


8 _ Som eee 79607 5 
Tue fray of 2066 96 33 0 . 


is 42723 23.6416 £4 | aged 
© The third Part whereof * os 2424167 255839 * 


. 
W 5 _—_— 


bra 


. 


- 


5 Me „ 172860372. 6791 - 5 

12.) 175280372. 5701 „ 2066.96 * 1 10996 

=z6105581678. 7745s the ny * . ee 
zone in cabic miles, 0 A ae 1 


or 800 1 D'S: 1 rY * N | 


Ales 8221 From than three laſt es we hare 5 +: 
The A does of the. torrids Cubic e 
20e 1 2782. a 


56105 581678.3745 
e $1079: 3745 
1 "13195 500884537 

"IE 1955 9068.95 . 


Solty of the rerraiicors globe= 2644797 36276. 1806. 

Note. The reaſon why this: {ſum falls ſhort of the o- 
11d content of the terraqueous globe” (in Exam. 3: 1 
Art. 12) is, in this caltulation, rhe diameters of the po- 


of the. two temperate 2 zones 5 
'of the two fri 995 zones „ 5 


lar circles and tropics, and the heights or axes of the ſe-- 


eral zones are ' computed only to two Places of ded-.. 


mals: If theſe lines Had been taken nearer to the trutf, 5 


the ſum of the ſolidities of the zones would have come 


nearer to the ſolidity of the whole globe. 5 

If a ſemisellipſe be revolved round i its longer anis, dhe | 
folid generated by that revolution is: called an oblong 
- ſpheroid'; but, if it be revolved round Lond wv: Gig ; 


ſolid i is called an oblate ſpheroid. 1 bb 


16. To find the TOE ah 0 bee, its two 0 ares a 5 


| being Givens 51 9 733 


Multiply the axis ion he” generating - Sis | 


was revolved by the ſquare of the other axis, and mule 
tiply the: product by. 5236 the laſt produdt i is- the ol 
dity of the ſpheroid, whether it be c oblong or oblate. 
Exam. It is required to find the ſolidity of -an- eee | 
ſpheroid, whoſe axes are 42 and-194 inches? 
An. 8362.1 5. cubic inches. 1015 


2. What is the ſolid content of an oblate dean 5 


whoſe axes are 191 and 42 d a is 
Auf. 12010. 79 cubic nchen e 


= 


% : 


4: 
= — * ” 5 14 


\ 1 * , Co 5 
4 . a - FAA — 3 
\ 8 3 
4 — 49-5 
- * * # 2 tt 5 4 I 
[0 —_ 1 1 : 
ft ©" OY 3 a * . . 4s L L 
PA , * p q , —_ - 
L * IEEE 1 a 7 
2 by n "Tie. L Oe : : ; 
: rr .. ̃⁵—9ẽn IE . . . tn 00* Arn eo — ͤ ͤ— p 7˖§— N - — 
= an - 4 46'S . = - — $ "wy 
- — . * a 0 
4 . * . _ = : 7 * * hy Ts _— - * —— N 
=_ o FU. y WY oe br p. - _ "A 4 * CON 8 < * = TY 2” ao 1 2 — 1 
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- —— — * — : « 

— . 5 — JS 2 

— ——— — 2 — ũ ͤĩĩm — — 
— i = 


a—_ ts 
n 
— 
CET 


— — 


* "on PRs”. : * 
. — 2 — — . 4 I ALL — * . 4 —_—— — 0 Tg we, ai. 2 Sn oy 
= 4 MS ine 7 n p 9 —— - — 1 $ * r * . PER TP” ad 0 i * T 
... det nt ab; 8 ; Y - = 


pet #7 e 


mo): being 18 inches, and its png en 75 


N 


uf RATIC on. 


17 - The folidity ef the: adde 2ome of 4 . ö 
Fee rule, as. that of a 1 57 or ee | 
*" Exan. It is required to find the folidity " Ne mid. 
de rone of an oblong ſpheroid, (Fig- 24); the conjugate 
.. diameter GH being 43-4 inches, the diameter of either 
| baſe NP ot MO=326 inches, and: the Ons of the 
2one H=38. inches N 
A.. 4804.67 cubic inches. 
For twice the ſquare of GH is. 5 12, to nie 
"aa the ſquare of NP=1063z. 76, and divide the. ſum 
46829 88 by 3.8197 the quotient 1264-465 TW, mule 
del by 38 gives 48049. 67 for the anfwer. 
18. To find the ſolidity of any fruſtum, or i” FEEL 
" gf a ſpharcid, cut off by a plain perpendicular to one 
ais, and parallel to the * the e of its daſe 
Audi its height being given. 
Find its ſolidity as if it were the 8 of. a . 3 
and then, as the ſolidity of a globe whoſe diameter is : 
equal to the axis of the ſpheroid perpendicular to the 
| baſe of the fruſtum, is to the ſolidity of the ſpheroid; fo 
i the ſolidity of the fruſtum of the globe to the ſolidity 
Ames fruſtum of the ſpheroid. Or, _ 
The fruſtums are to one another as the cube of the 
fixed diameter of the ſpheroid is to the product of the 
dme diameter into the ſquare of its other diameter. 


Ex u. It is required to find the. folidity, of the fruſ⸗ 15 
tum of an oblong ipheroid, whole axes are 50 and 30 


inches z; the diameter of its bale. (parallel to the eller: 


Lech 059: 736 cubic Inches... CO: FEY. 


| Ss 3 12 115 Remains : bf 111 3955 . het 12 hot 2 
* eg 5 e S tlie Gays it was th A 
| Jegment. of 2 pb ere hoe diameter; is 5 00 ar 5 Fac 1 9 
; The 1 55 ih 42 5999s. ard : FOX. FE, i 
e 4 74 Bain 9 ke 4 
gk Ia a 1 — + Any he Found wi ai, 4 
no: tid 3 LE that eden i call J 1 oy 
Y 8 £0 id 9 . 7 T e . 8 8 20. | = 3 
i b 1 . . 45 rt rei 12 5 1 | = 45 1 \ 
| | 0 fol: the « oh idity 0 ara oat TR | = 
Multiply the area of i its circular” baſe by one har AY —_— 


it altitude, che product i is the ſolid id content; becauſe this. Tu Eo 
Hlig.is one h Ast e, e 0 — 


Ade Ee: 1 
Ex AM. 8 0 he Pld Fo a Panel . 5 4M 


T6274” K s 7 12 


"the diameter of irs baſe being 31 inches; and. its | hoight 4 — 


5 


7 
* 
3 
2 
8 
8 
8 


— 4 F 
* * 


43 inches? Anl. 16227-54 cubic inches. ö 
957 To find the olidity « of the lower fruſtum of 4 pa- © + 
rabolic conoid, cut off by a plain parallel to its baſe, i its. - 
| height and the AP} its bales: being inen. VV 

Find the areas of the two haſes, and divide the "I — 
by 23 then multiply the quotient by the height or length | fo 
of the fruſtum; the product i is the folidiry. ON ap ens | 4 

2 Exax. It is required to find the ſolidity of the lower 
fruſtum of a patabolic., conoid, the diameter of its greater 


bs 24 inches, and of its TE: 16, inches, and ho | HE ; 


20 
3 


"000 of the fruſlum 35 inches? „ Ff... 
Ans. 11435˙42 cubic inches. —B tine 1 
If a parabola be revolved round one of, its Tp 3 

he folid | generated is called a parabolic 2 e., T 

. \ | / | f 
: : x : BH | Y 

8 ki : 5 a * "ba 
| * 
1 


Eo: ok "Find the e end of 4 Sliders ab rider of. whoſe 
1 Habs? is "equal to the greateſt diameter of the ſpindle, ad. 
HE Its height equal 4 to the length of the. ſpindle, and ef 
"this cylinder is the ſolid content of the ſpindle.” .. f 
„ ExAxMñ. Required the ſolidity 'of a parabolic Findle, 
Hs its length being 60 inches, and its greateſt 8 24 
babes; Auf 14476:9938 cobicinches. | 
_ 22. To find the ſolidity ol the middle zone of a1 . 
bebe ſpindle, its greateſt diameter, the Liameter of | 
8 e, and che length of } the zone being g given. . | 
nn "To twice the ſquare of its greateſt diameter, a add "the | | 
= aue! of the diameter of its dale; and, from the ſum ſb. 
ttract £, of the ſquare of the Aerebek between theſe two 
ahdeameters; divide the remainder by 3. 919% and multi- 
_ ply the quotient by the Rug of the z0cne; 3% the 9 
3 folidity. © 15 F 
5 : "ExAM. Ir 18 required" 10 nnd the Bum) 6 the. m iS 
6 ale zone of- A parabolic ſpindle, i its greateſt e 
. 32 inches, the diameter of either l inches, and 
. 25 length of the Zone= 40 inches? 5 þ 


* 
j ©! 


465% 


28 * 5 


* 


1 8 £ 14 8 4 


Aal. 2721 0.48 cubic inches. '. 5 
When a pyratnid or cone is cut bya pad Prill te 
its baſe, the part berncen that 22 and the baſe is called 
_ 4 fruftum, g 5 j 
_ 23.7 TO find ti folidity PT a abu 8 of a pyramid or 
_ cone, its length, and 15 8 eimenſions Dk its baſes, eng | 
8 I: Find the areas wy its viſcs, + ack d mkiply the one by 

* he ather. "Extrat the 1 root ol the produtt, and 
5 add 


3 1 N. Std 5 


0 1 8 01 D 8. 8 n 


a e he ta ae 


ſum by one third part oF the ag babe ne 95 50 - 


A „ 
Exam. 1. It is nes to Adee 4 te iy of * 
fruſtum of a pyramid; the greater biſe-being. a \ rectarigle, - 7 
whoſe ſides are 12 and 9 inches; and the leſſer baſe, the⸗ 
ſame figure whole ſides are 10 and 74 inches z and the 
- Wis of the fruſtum 19 inches? Anſi Dag folid inches. 
2. How many cnbic feet of timber are there in a l. 


ff wood 18 feet long, the baſe at the greater end being-- 


IE inches by. 20, and at the leſſer en 16 en 1 a oi 


An. 465 cubic feet. e 
q "Note, This rule is general, and Cover 44 hs n 


content of the fruſtum of any pyramid or cone but in 


ſome caſes the problems _— be” REP with leſs labour. 
Fer example, „ 2 0 pf 


2x7 When the biaſes of ihe: brollum 3 Moll 1 . 


, tiply. the fide of the greater baſe by the ſide, of the leſs, 


"oe 


x 


. and add the product to the ſquares of theſe ſides, then 85 


multiply the ſum by one - third part of the legten he. 8 


n the product is the ſolid content. 


ExAM. 1.: Suppoſe the fruſtum of a ram 12 5 
| Kuare baſes 3 the fide of the greater baſe being, 12 inches, 5 


and the ſide. of the leſs, 9 inches, and its 7 bg 


: inches. What is the ſolid content? „ 
An. 1887 cubie inches. 1 15 Els „ 
Product of the ſi des FP N . . 
Square of the greater baſe, „ _ is | a 

1 Iu 8 9 8 5 e ba 
TT — Ba 8 
de g , e 334 233. 
N ee, 
: F 401 1887 . 
22 2. What 


2 


mr 
> 
_ 
. 
EK 
* 
1 
- 8 
— - - 
© « 
| * * : 2 ** 
: 2 
2 5 7 
* N 
„ bo * , 2 
1 2. 4 % w 
4 . a 
' , Ws Ms 
it 
1 


| ook * What ed db bi be ann a py- . 
WES < ramid beving ſqquare baſes; the fide of the greater baſe 


2. The ſolid content of the fruſtum 0 3 os: 


" its length being 19 inches, the diameter of the 


* 


1 7 * T 10 o 


being 30 fect 9 inches, and of the leſs 20 feet 10 inches, 
wu the height, or length ofithe-froſtum- 42 feet Zinches? | 
An 28451-cubic feet, 63 r inches. 


found thus 3 multiply the diameter of the greater baſe - 
by the diameter of the'lefs; and to the product add the 
e dhe two diameters ; z multiply the ſum by. 2618 
(the 3d part of. 7854), and multiply the proc juct by the 
e ol the fruſtum, the laſt· product is the ſolid content, 
Ex AM. What is the ſolid content of the fruſtum of a 


ee 16 inches, e e ee 9 7 9 e e 
a 2392-59 cubie inches. 4 
Froduct of the diameters 144 Fl . Abi. i 


> of t we any ASP 0 


1 , 


5 
* 8 
& ! ; 4 15 2 f 
* 4 e ! f ; 3 r 
2 * 48. tas ws ' be "5 8 8 ie AE : i 4$ - 
wy j 8 . " K . R . 5 . 1 . 1 
$ Fi * - c = . 
*, 1 - y . 


* l 8 * 4 * - > 2 . 7 - * 
1 28 . 2 er ; Vie s 4 
+ * c 2 — „ *** 7 Aye, 5 — "of 7 8 3 209 "> ; 
. 8 Kh * ; ; 1 ; „ +: 1. | 9 4 
4 5 - A . 8 g ' ; 4 7 0 
* 3 1 : ” ? 1 ne OP. . $ KS . 3 : 
* 80 $99 „„ F 8 ; : g 25 D L 
.£ I # 8 5 5 22 - 3 


F . 
Iden 125 CO IR 3 5902 cubic inches. 
2. Let the length of the fruſtum of a cone be 6 feet 

e, the diameter of the greater baſe 3 feet 8 inches, 
. and the diameter ol the leſſer baſe 2 feet inches : : Wbat 
is the ſolid content. of the fruſtum? _ COR os | 
Anf. 5X eubbic feet 50119 ns EN ia, et”, 
A ſolid reſembling the: fruſtum of a pyramid, Sg 
En. hes but not Fre a to one e is called a 
"A To gad the folidity of a. i its dend and 
the fides or its baſes pong given. | „ 


/ 
U 


15 og 


2. To the longeſt ſide of the lefler-baſe add halfthe 
longeſt ſide of the greater baſe, and multiply the an 


the breadth-of the leſſer baſe. Add this product to th 
former, and multiply the ſum by one third part of the 
given length, the product is the ſolidity of the Pine 


Note. This rule holds only when the baſes are quadri- 


Fun, figures. If the baſes. ee more ahn four 
tides, ule the following rale: is ans iti” 
To the ſum of the areas at bs two: 1 5 1 four 
times the area of a ſection parallel to the baſes, taken 


in the middle of the ſolid; 5. multiply, the ſum by the given. 


length, and one fGixth : ch of . i is the _ 


| . priſmoid. 


A ſolid reſembling tis MEL bb a N 400 Ns 


parallel baſes, and theſe baſes both elliptical, (or the ne 
- baſe anellipſe and the other a circle), but diſproportionat; | 


the diameters of the one baſe not having the ſame” pro- 
portion to one another as the correſpondent diameters | 


half e 


f a the other baſe, is called a cylindroid. 


25. To. find the ſolidity of a cyhndreid; its 0 


| _ the dimenſions of its baſes, being given 
I. To the longeſt diameter of the greater 00 „ 
half che: lang Segen of the leſſer baſe, and-multiply 
the ſum by the ſhorteſt diameter of the greater baſe. 5 1 
2. To the longeſt diameter of the leffer\ baſe, add | Hs : 
| eſt diameter of the greater baſe, and multi- 
ly: the ſam by: the ſhorteſt diameter of the leſſer baſe. 
. 4⁴⁴ this: ee ba dhe enge and _ an 
e eee e e, 


5 Fo 


n 
Te FRY gde of the tet a baſaadd; half he 


ea ; 


- longeſt fide of the leſſer baſe, and/ multiply: Ho lum „ 
the breadth of the greater baſe. 1 i 1 
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Hr | MENSURAT 10 . 
Jog th e e eee artof the 
8 en length; — the ox: 


ES: = LO. Who wh 303 Ie e di 
„ New However -ufefal: the r e eee 
dome octaſions, they are ſeldom applied in dae e 
IR . e er bales, eicher perfectly, or near- 
* 3X iy ſimilar; and, therefore, are fruſtums of pyramids or 
9 . "cones: And, when they are not ſimilar, their contents, 
1 WP 8 when conſidered as fruſtums of pyramids or cones, come 
1 5 1 near to the ſame, when coſidered as priſmoids and 
Crylindroids, that the difference is ae 8. 


* 


1 e e Gnas forge mou” . 
Pe e F #147 V BAL EF, © be ade BY * Cot 5 a 
1 Oz" NEASURING rin Ex 


5 - | 15 | _ When large trees are of any. regular form, as $2 peralle-- N 
. priſm, cylinder, pyramid, or cone, their ſolid 

| 5 .  « contents are found by the foregoing rules. When their 

_ forms are different, they muſt be conſidered as fruſtums. 

= 8 of ſome regular ſold. „ 


2 = _ 1. 0 * Equal Sense Tusa. WY 
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8 Fi by Oe! I 85 he: reſult 2325 1 1 12h. 14 Scots Finke, 
f the content of ey 0 1 4 15 ; 5 

And, if you Gal a 37 5 by 282, or lol 


chem by 03546, the reſult will be the OO 7 * the 
veſſel in-Kogith ala, gallons, vis 90.900. SAKE: 7, 
In the ſame manner the content: of any.veſſal may be 
found]; but thoſa who ptactiſe gauging progend this: 
8 In any veſſel equally, wide from top to bottom, theß 
compute the ateg of: its haſe in ſquare inches aud, by 
| dividing or multiplying theſe by. the numbers: ig the 
-rahles, get what they. call-the ares in gallons, (chez is, 
#þs, 0 numher of gallons, which: the veſſel. ; Contains. ben 
: e is only, « one, Joch deep), which multiplied by. ihe ; 


0 nn A 4 


NEG e eee eee 
og he angled parallelopiped, - its -baſe 27.inches long, aud 
41065 inches wide, aaf the e the : velli4, 32; INCHES | 


| „ . 4; K OR, e . 

AE but the depth of liquor only 2 20 inchies 3 2 889255 its con- 
=. - tent in Englith ale e CNV 0 
| | i A ; wg 5 : Au. 21.384. 645 800 


5 27 N56. $3:063$46=7:5 * er irea of the baſe. 
I 5 1 B. TEES lrg iph IN. 205 . ale 


* 4 4 — 25 47 2b bas C04 to?” fit. {15:85 2; 


” f 
, f | * | : =p . | a 7 4 2 5 x | 81 ſe 
= 1121 N 1 K 3 Suppoſ 
. 1255 , - g - ' 174 * iS ; * 8 i | F Ze 


| content in wine Ballons? Anſ. 40. oP” * 


1 
*. *. 3 7 . 7 2 1 4 8 2 ert $1 rhe, 


20K20%.7854X308.0043 2940. rag) 


| » pos a tub having circhlar baſes, the ate ok 
t e mouth is 60 inches, and the diameter of the bottom” 
$40 inches, and the perpendicular depth from top to 
bottom is 30 inches; required its en ww" Scots 4 85 | 


| bas Engliſh ale gallons? By Bord 


g 3 Vis 801 8 . 
1 3. Suppoſe exits veſſel bath the er, of its 


bie 20 inches, and its height 30 inches; 4 required the 


This veſſel is to be conſt dered as the alen "of _ 


cone; z and, on this ſuppoſition its content will be $541 7-8 


enbic inches; which, by reduction, is 556-8 no pats, - 


or 196.5 Engliſh ale gallons. _, 


The calculation is tedious: by common arihwerc ts g 


| W maß be eaſily performed by logarithms; 1 thus, 


Io twice the logarithm of the diameter of ol baſe 
5 add the logarithm of 7854, the ſum i is the logarithm 8 


the area of that baſe. Do the ſame for the area of be 
other baſe, and find the numbers anſweribg to each. 
| Then add the logarithms of the areas of the two bete, 
and take half of the ad and find the number anſy 15 

5 thereto. i eee ee e 
Add the ae the two baſes, ad the laſt nd 
N e and multiply the ſum by one third patt 8 ne 
5 depth, the: ae is the content in cubic wehe 
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: unusuUn rren 
BS e = ii | Operation for ths un Example | 2 
4 | Diameter.60 1.754163 | Diameter 36 1.5563025 
TE fans „„ Ok ole 
2854 9.895000. 72834 9.395% 
be ubs pl 3˙45¹ 6 1075. 3-8784=3:0076959 | 
= - 201%½8%8 4 ee 3˙46 3935 
=_ .- Wesen 
1 OE 5 2595404 
| 8541. 7824 DE 
Man. . | 26964 $64 =3:2295447 
Auk 5 55417 . Ko | 
\ 


: The content of a any v veſſel of this form: may be found 
with leſs trouble by this rule. : 


WE ny o the product of the emer; of ther two PIN ad 
Files as third part of the ſquare of their. difference ; the ſum 
is the ſquare of ia mean diameter; which being multiplied | 

-- 7864. and the product by the depth of. the. N | 

1 gives the content in cubic inches. Ii 


Exam. Let the diameter of the greater baſe * bet 
and of the leſſer baſe 57. 6. and the perpendicular IN - 
of the tub 29.976 inche - required its content ? N 

Anſ. 81410. 3 cubic inc 


II ̃hue content of a veſſel of this form may be found 
N withour meaſuring the diameter of the bottom, or leaſt 
: baſe; thus, Meaſure the Hameter of its mouth, or upper 
baſe, AB, the diagonal BC, and the length of the ſave 


1 AC {Fig. B. pots 4) e in the ae ABC, the 
3 | | 1 1 8 9 5 
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Aular CE, we e have, : e 7 5 © 33 £3 2 NE ook nie a 
„ AB:BC+CA::  BC—CA ;BE—EA,. which is 


E equal to CD; and hence AE and EC may be foun ce. 
"And," when AB, CD,. and CE. are knawpe.the. Pe „ 
el the. veſſel may be found by the laſt rule. — 
| EXaAM. Let the diameter ABA, the diagonal Be. _ 
.=42, and the length, of the ſtave, AC=29. eee 1 
4 Ms the content of the Wb: ices e e 1 1 
A. 21371. 58 cubic inches. x N 
By the above rule, BE EA, or cee I. Re 2 
and AE=2.95,inches AC. —AE> =EC* = 394-2975 3 L e | 
| hence EC=19-7812 inches; and the reſt of the o ers- is 
lion is the ſame as in the laſt example. 
| When veſſels are not equally wide from top t to | bot- | 
tom, gaugers conſider them as fruſtums of ſome regular 
_ ſolid, and compure their contents at every inch of their 
depth, which contents they enter in a table, and, when 
they come to ſurvey, they have only to take the depth 3 
and, n comparing the wet inches e the tables e 


F 


— 


2. 2˙ 3 Casr-. 3 


Cake are diſtinguiſhed into the following foul varieties: | 8 


9 Such a as refemble the middle fruſtum of a ſpheroid-. 
2. Such as reſen METS e N . on, a {arrange 
| be ie findle. 4.04 Ce» 1 

3. Such as ER, ot e in the middle, the. two 3 
20008 are parabolic condos.” :?: gti FR | 

4. Such as being cut through in the middle, the pants 

are the lower fruſtums of two equal cones. „ 
mee, 


* 
© * 
8 2 , 
b 8 
0 * 8 ; 
9 1 
_” > 8 —_ . 
4 8 
4 


mt 18 Aren 
A teifdre Sees bs belt mer wwe cd ker 


of the caſk in inches; and then, i 997 I eee 
. k the ftaves tre very i much ct ved, Al bed is ſup : 
$69 to be the middle tone, or früſtum of u Hherci 
and ts Eofretit may BE found by this rte 
Io twice cheTqaire”vf the bung dlametet, add the 
Fquare'sf the kead-dfemeter 7 müftiply the ſum by the 
Tength'of the cast, and Grote we product by 35797 
the quotient is the content iti cubid inches. e 
; Ex AM. Suppoſe there js 4 a Tphercidal” calk, its bung 
| dlameter 2 31 1,5 inches, bead diameter = 24.5 inches, 
*an# the length of raſt = 42 inches 3 3 be 155 its Evhitebe 
"KEnglith ate 3 e 
Anſ. 100. 78. 16 ads ai ap eee e 
2. If the Haves & a ciſk are me Arwed than was 
8 Appell m the laſt article, the caſk is taken. for the mid- 
£ dle truſtum, or Zone, of a parabolic kale; and it its con- 
Eo: | ed by this rule. 
To twice the ſquare of the bung Me 40d the 
_ -Thuare of the head diameter, and from the ſum ſubtract 
four tenths of the ſquare of the difference of the diame- 
ters; divide the remainder by 3.8197, and multiply the 
quotient by the length. of the cat; the Leer is its | 
content is cabic inches. rife] 175 i, 
ExAM. Let the * ee h PO 154 
* 30, and the length of the caſk= 40 ces 3; 
What is its content in. hal ale. n 2. 
Aal. 119. 049 W eee 
3. When the ſtaves of a caſk ES we 
cake ib ſuppoled to conſiſt of the two lower fruſtums of 


two equal 8 their re ; 


OE. FITC 


. 


in the Mad of ht tf hb 


ale may de fund, bs this rule: . 227 b waib 80 155 4798 „ = 
Jo the fqyare of, the bung diameter, add. tbe fquara, f 


of tho head diameten z. multiply, che ſum by.) 92 1 b 
1 mans bn the. tee en the caſb 3 the laſt product. 
| pntent ia cubic. inches · tr: Haid PIG 51805 
. Let the bung diameter of ſuch a caſk ga; 
inthey;iahmboad-Hinoqtarts denen ONES: Wee 5 


| "af apron 7 nene or 109: . oy 7 lee, 
4. If the ſtaves of a caſk are ſtraight between the 
bag asd the eds of the clk; che vsſNel is fappolgdito  - 
conſiſt of the two lower frultum of equal ee and! its 5 
content is found bythis rule. . 
| the fiim f the fq ſquares " {is head Fant bid Mi WR” 
nal; Sd their! product 3 inuldipty the um by 3 1 
of tis Ve Aut ani ts hut by 319 / the a- .- , = 
ent l the TGatebe u ce. lch d © COR e 1 i 
ExAM. Required the content of a . in ale gallons, "72 
its bung diameter deiüg 32⁰ inches, its ad tat ameter 8 
inches aud the dengeh 40 fnehes ? 
| Anf bhygzer Zerg $05:X0p N "IP dN . 
By theſz tales; the Vobtent v any Caf Hay be ad, 
It being End opa lte iwifielt of ®the four varieties the Salle | 
belongs; but, in common practice, 
5 muoigr diameter} v bedebn the cab is re bböd 4s a a _ 
detec fe vaxleryyty fohd thus © i 
5. Matiply the-Uiferetice between the bung and bead _ 
PENG 7 Tore Pherdid by 53 fot the ſplulle. 
2 6. 105 the nals, and 15 55 8 the cones z add the „ 
1 8 Product 


. 


nee 
OS 1 


41 


en or the 3 of #6 beik f u cylinder Wa to 
ite ealk, "their lengths being the ſame⸗ The mean dia. 1 
5 | Ble being ſquared and os by 255854, ad the 
deut by the engen of the taſk; ges thé Gontent in 
| * cCluubic inches, which may de re © Een, on the | 
WR. table. ane o ruAIH Ne e ee 
WD... Een Supre eee eee eee 
mies d o inches, and the length of the caſk 4 
1 __ inches; CE aries: gallons accetding to 


= 1 5 7 Tara ent A: 452. I SOPOE J 
| bs. lh 8 eee et e Wed 6 ee eee: *. * 
= © \01Difference Bun and HxE an Diaxxxzxs it 10 

. 70 235 e l= \, InCnmB8-:- 2/0! 07 H 30 Fit 14105 


e., b 70s 


den, . nd 94727, 4 he ſpheroid 
5 den ga G. S and 2946-55265 for the ſpindle . 
| 10 5 OT 10 86.6. | Ic. and bh: 220 for th ee 
| | | | | 5= : e DAT 355 for the * . 
. enoliog fl. 4 15 Sens 2 8. 1 5 A, MAT 
TE - For, the,ConTBNT in : Alt GALLONS. „ 
„ ly; X27 X. 7854 X 49X40935,46581-21 e 
| - 26.5X26.5X.7854X 49X.003546=78. 23 ſpindle... : 
"4 maſa xa & NS x gox· ohe: conο,jg. 
. aal ax genoß 487 3-13 e., 1 


>, VCCCCP mm gf ud 7 anno 
— 5 Mr. Wand, who had: much practice in gauging; ay, 
| He never gauged a caſk that contained ſo much a8 the 
lier; 4 firſt variety makes it; and therefore, recommends the 
. 2d and 34 varieties as: the beſt FI rules for. gauging 
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S N the malt 1 on the Apr In 2 5 MY 


ach the lengrh by ehe breattth, and the product by 
the depth, all taken in inches; the product i: is the number | 
vr küdie inches In chre quantity; Which being Uivided' by 1 
21 50. 425 the quotient is the number of baſkets, 
_ "Phe ſame rute ſetves for Hacliag the quantity 6 malt | 
1 eontiivedin any velfel in for 


1 of a paralletop eden. 
Ex am. Suppoſe à quantity of malt en the floor, 288 


5 | . long, 144 inches broad, ap ee re 
nil thombirof babe 1 


Oe TIN e LIE 775 b >. 


2. When malt is inn Gäbe, ur e edel, t ebe 
8 tent of the veſſel is to be found in cubic inches, by ſomm 
of the former rules, and then divided by 2150.42, the 


Auotient is the number of buſhels: | 
3. To find the ee Ba ang irtegular ſolid, fach * 
A thorn or whin-buſh.. 

Pnt the irregular body into ang veſkel and Ell it with 


ſtuns take out łhe body, and the water will fall lower, 
and leave a part of the veſſel em pry, equal to the folidity 5 


of the body to be meaſured; then meaſure ſo much wa- 


ter by a veſſel 6f a known capacity as ſhall fill up the 


empty ſpace, ànd the number of cubic inches in that 
Ipace, and'confcquemty ir in ide ee body,” will'be 


4. To find the tonn age or 


of the ſhip at the mid ſhip-beam „taken alſo within board, 


| oven Oe to plank, and multiply the product by the 


* 


r 9 5 e 


% 


; " = 1 " 
"Gauge 1 r 21 Re Le a 3 hes | FH 14, * y + [4 * 
* "46 *: >, 4 #43 
F I , * 


y wurde of a "vip, ang 
the length of the keel, taken within board, by the breadth | 


| depth ** . Thip taken from the plank below. the 11 
ſiot to the under part of the upper deck plank, and di- 


Te _ content by the depth, the quotient is the area of the 
1 baſe; and the area of the baſe being known, its ide, if 
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We: MENSURATION 


'vide the mods by 94, the n is the. e re- 
A 5 £ e 
te, To Rad 5 dimenſions 905 a veſſel that, tha con- 
ain a. given quantity. Mr 

General RULs.. 40 7 0 — 2 50 3 top: to 


f — Tf the, baſe be given, divide the content in cu- 


bic inches, by. the. area. of the baſe in- ſquare, inches; the 
quotient ls. the depth, or. length of the veſſel in nc 


Af che leugth or depth of the veſſel be given, divide 


it muſt be a ſquare; its length and breadth, if it muſt be 


Fo 1 its eee if it HOPS ben Ard may | 


> b 5 1 * . : „ &% £2. OS 83 8%, 4 ii 
ws. 44 * ; Be «ay * N a \ 1111 
; ; : a " - x BJ 22 1 „1 : _ 
4 +: 5 4 „ E K ; 4 # +» th - f a 
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1. 


Mrs It! 1s ice, to make a dete! in 3 of Aa . 


Zelopipedon, its baſe being 19 inches by 14, which ſhall 
<ontain 40 ale gallons; en an 76 ehe 
Au. 42-4 en ei) 
For the area of the baſe is 19 X 14=266, Co 0 
es, and 40 ale gallons 282 & 40 280 cubic inches. 
divide 11280 by 266, the quotient 42. 4 is the length. bd 


; FB . 


2. A veſſel, equally wide from top to bottom, and 


Abat ſhall contain 4o ale gallons, is to be made, its depth 


42-4 inches; required the area of its baſe 7 e 


4. 255 — 25 22 266 ee inches. 


t 
1 168. * 


py 


or 80 115 8.” ny 


be baſs be a ſhare; its Bide will: be e dense! foot: 1 | 
of 265, which is 16.3 inches: | 
If the baſe be a 1 and one of its fides 195 | 


ne the other will be 15 — =14 inches. 5 5400 


I the veſſel be a Ate its baſe is a 1 and, to 
fd its diameter, divide 266 by 7864; the ſquare root 
of the quotient, viz. 18:4 inches is the diameter. 


6. To find the di menſions of 4 round yeſlet; bang 
mequal baſes, that ſhall contain a given quantity. 

Cask 1. When the diameters of the two baſes are 
given, to find its depth: _ 

To the product of the diameters 1 5 add one 
third part of the ſquare of their difference; multiply the 
ſam by . 788 4, and divide the given content in cubĩic- 
inches by the product 5 the Week is the depth. of the. = 
veſſel. 3 1 5 

Ex Au. A tub is: to »be made that mall c contain. LE 8 
Engliſh ale gallons, the diameter of its greater baſe : 
inches, and of its leſſer . inches; required! its 1 | 
pendicular depth: | 

A,. 30 inches. 7 OY 

Cas 2. When the depth; and” the peter of * one 
baſe are given, to. find the. diameter of the other baſe. 
Moltiply 7854 by the perpendicular depth, and divide 
the given content of the veſſel. in cubic inches by the. 
product, the quatient is the ſquare of a mean diameter, 
which conſiſts of the product of the two diameters, and 
one. third part of the ſquare of their difference ; and, 
when the, diameter of one baſe. is given, the other is 
found 1 the ſolution of a quadratic equation 3 ; thus, 

8 i RAG 


. 8 


a 7 * 


| IH 5 1 Pat a eee * the ee Capt; 
1 and 8 = the quotient of the een e W the- 
© produchof the-depthcinto .7854. 


| Then ax ire, erer 
th 


mart Enamel LY 


* e 3 which gives this =" 


Kokiply the given-: depth by 75 847 and divide the 
content of the. veſſel by the product; multiply the quo- 
tient by 3, and ſubtract 3 of the ſquare of the given dia- 

m.ͤeter from the product; extract the ſquare root of the 
remainder, and ſubtract one half of the given, diameter: 
from the root; the remainder i is the diameter-ſought. 


5 FExANM. II is required to. find the diameter of the leſſer 
5 ale of a tab, which ſhall contain 60 ale gallons ; z the- 
diameter: of the greater baſe being 40 inches, and the. 
depth 24 inches? 
An The diameter of the leſſer baſs is 18.6. 375 inches. 
3ſt; The content * the wal Is eee CU. 
bic inches. . 
N 2d, ©7854. X24=1 8.8496 and 25 59. 634. 
3a, 895.634 & 3=2692.902, and 4 of 40“ is 1200. 
| ath, 2092. 9021200. 1492. 902. 
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The content of a caſk, with the bogg and head diame-- 


205 ; 
9 . * 


ters being given, to find its length; the cafk being of the 


| variety. 


Multiply the fum of the ſquares of the bung and head 


* 


725 1 c * oo * q " 
V *! 


5 
x 
FE 


diameters by 3927, and divide the content of the caſk. 


in cubic inches by the product; ; the quotient is the length 


of the caſſe. 


Exam. A alk 18 to be made which Gall contain 


** 


109.07 Engliſh ale gallons, i its bung diameter = =J2 inches, 


and its head Gjameter=29. inches; 5 hat muſt its pap. 


be? 


Aal 45. 905 or 42 inches, . oe HOI 18 
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1. N AVIGATION is Oe at "of phe! of "np a ſhip. 
nin the ſea from one port or place to another.. 
2. The earth. and ſea conllitnte one ſpherical body, 
| which differs very little from a perfect globe; its diame- 
ter is agg 7964 ooo and its s circumference 25020 | ; 
| miles. . 12 75 £ { 5 
4 The gee hath two motions, one e 1 fan in 
* year, called its annual motion. and another round its. : 
own. axis from welt to eaſt, once. in twenty-four hours, : 
ö — 5 its diurnal motion. 8 
The annual motion of the earth; is « cauſe of the- 
* 


: * annual motion of the fan; and its diurnal mo- 


' moon, and fixed ſtars from caſt to Wo) in the ſpace of. 


* terraqueous globe, and alſo in the viſible heavens, which. "= 
_ altogether are called arb of the Oe; 3, 1 5 theſe are 5 


tion is the cauſe of the apparent revolution of the ſun, 


twenty-four hours. 


1 


5. Seyeral circles are ſuppoſed to be deſcribed « on the- 


either great or-imall. 


6. A great circle divides hs globe into two equal 1 
| parts, as the equator 2 meridian, arina, PT and ver | 
"Heat 45 3 5 | 


vieren 


„ 


12 
„ e 


FR A ſmall, circle divi des the globe into two apaqua 
parts, as the polar cirder, tropics 1 4 other parallels o 


lati de ind cb 7 1 5 . 3 N 1 
. oy of declination. F +: 85 OY Mt e e e 


cg. The por of the globe P and SA the extre 


of its alis, or, they are the guleſecnt points, when * 

5 globe turns round its axis; and oppoſite to theſe SORE | 
«celeſtial poles in-the riſible heavens . 45 os, + 1 2 7 *. . 
29. The equator 164 great circle ſurronnding we go | 


ia the middle eren the two poles, as . 


416. Meri, aint are great circles paifing We the WW 


two Poles, Lind 3 the Lo ape at right e e 


Pr1S, Kc. a en He" W AL OTY: 9 555 Jed 9 65 


i 


tor. The ſun appe 


f 2 


for, this being the earth's orbit, in whatever point the 


earth is, the ſug is ſeen in the rede dei A ns 


| wy { progreſs; is near one degree. FOES 


a hs interſections, or, points. berg the e 0 


"aſia the equator” repreſented: by the point, A, are. cal- 


led egquinoctial points | becauſe, when the ſun 1 in a 


either of theſe, the day and night. are equal. 


hb The points of the ecliptic, which are fartheſt from 
the equator at E and GS. are called / ita points, be- 
cauſe, while the ſun paſſes over a ſmall part of the eclip- 


tic on each ſide of theſe points, he is for ſome 1 time near- | 
1y at the ok diſtance from 23 h and o ſeems | 10 
Hand fill 5 eee 


* 


1 , : 4 4 N 
5 
; * 
oo * 
B 14. 
- . £ Ju \ . 
- . ” * 4 « £ » 
Y 7 4 
— » P % 
* . 


The 4 m_ EC is "ths mY 5. Al e Tribal 
motion round the fun, or the path of the fan's apparent 

annual motion round the earth; one Half of it lies on the 
north, and the other half on the ſouth ſide of the equa- 
1 always ſome where i in this cirele 3 
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r Db or PUG te es OY LEI 


„, Aen. 


N Aae The paws thre *equinon 
dial Polgts is called the rA! rphe, as PAS; and 
| that wh ich paſſes through the ſolffitial points Is called 
| iti rolurd; as. NES. Thele are the'dhly two 
its Which divide . "equator. and othptic into 


: i ou egal parte. ©: H ei Hon nh! eff 


| 15. The ecliptic is nes onto twelve wegn 
5 wales: called gn, _ -contaiding- 3e, namely, 

SI. 2 8 e een r R 

0 1 Tay wrt "Yo emini, Cen, Leo, VSO, Libra 
5 4 m. Ale _ 3616p * 41105 „ 3 E 
_ Scorpio, Sagittarius, e Aquarius, Piſces. 4 
1. The. Zenith Z, is chat point in the. viſible heavens 
_ 1, .vypr the dee eee . 
miete et! | 
eo . eee gn MIR ee Aa hae onſite 
he ration! horizon HO, is a great eirele ſurrounding 
Ki gabe in the eee en the ex and b 

5 *which are its poles. cee tn? 100 

1358. The ſegſbie, or e, Birks Bor kabn, is je bo | 
"the tpeftator's View, and is proper OTE ese 
dle darm ia the place Where the ſpectator ſtands. 
nite: 19. Latitpde & on the earth, is s the diſtance of any We 
5 or ſouth from the equator, er hoy a the meri- 
Alas fp Thus ZE is the latitude of y Si . 


and. * * A 3 


1205. Tengitude on che earth, i is 9 1 enki of any 
| boy calt or welt from the firſt, meridian, reckoned on 
the eguator; or the lopgitude of any place 1s the arch of 
the equator between the firſt meridian. and the 14225 


e e e 8 as 


of. different u- . 2 f 


che ecliptic, reckoned on the circle of latitude FF 
r od ot on 4 


24. | Le e en Heli e in an arc EE | i: 4 
the ecliptic between the vernal equinox and the circle: of 1 


#1 A £7 * L x 


r oi th Eee bo Dance EE IR 1 


4 


26. Declination, i the, PSS of: ile ſua, or any ſtar, : | : 


i nonthor ſouth from. the equator, reckoned 1 
an- We : 1 8 105 18 to NT 43 8525 112 5 3 
26. The obliquity of the or- 7 
makes with the equator CA, is 23 289 and the fame 15 1 : 
is the ſan's gr eateſt deelination. 94. 6 ls 8 Ai Pl 8 "IF 5 

-paralleF to e yer on are called ape 2:26 : 


in the heavens Oueiof chest 18 fl opoſec e bon 


every point in the meridian ; but four are diſtih 7 g Y 
(nes one? names, vin. the wo rropier, auc the: two 6 


$ £ * AS. 4 * 4 » + 5 SES « 9 63 ZIP 
CY * * — 3 1 x . 6 1 " *{ . 1 8 3 7 5 25 
wy % * 


28. The u and ic are. diſtant from the qua- . 1 
tor 23 28% That on the north is called the 7 


Lancer, becauſe it touches the ecliptic 


— 


- 2 t 
. c Sort at Li EI, rr — 
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2 » > — 


„ 58 * 


wwe; * 


: 0 * * 4 2 
45 ** 
9 F 
* 1 | 
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Ws wg E —— 8 5 
een „ bet ect are the 


210 ber Jane and 22d of Deeet 
The tropies are the bour 
nation north or foath from the . 3TH 
| tween them is called the torrill zone: — the Fan is 
always: vertical to „ eee this tract of he 
eee. wy NO 2 Le 3 3007 r 
30. The. 5M or- nortly . Urte ar, ny 


5 | diſtant from ane nen pole; the ſpace within it is called 


the north rigid zone. Fhe untarctic, or ſouth polar cir- 
Fi” 6 re, is aa abb what reg ebe oeh pole . 8 
en within it is called the ſouth frigid Zone. nat 4 
31. The ſpace between the tropic of Cancer und- ie 
. circle, is called: the'#orth temperate done: and the 
oa between the tropic of Capricorn and the antarctie 


5 8 circle, is called the fourh temperate an- 


+152 When the ſun appears in either equi be ut 


no declination. In all other points of his apparent path 


the arch of the ecliptic between the vernal equinox me 
tlie ſun's place: is called the-fn's.langitude:-Che arch of 
. the equator between-the ſame equinox and the: meridian 
7 ns through- the ſun's place, is called the uns right” 
Ae, and the areh of the meridian-between the equa= 
tor and the ſun 8 center, is called the fiin's declination. . | 
The fame | is: to. be under ſtood of the. Saen, orrany tar. 


33 When the {an is in either equinox; he riſes due | 


2. and ſets. due wall but in all other points of the 
A . EF. | ecliptic, 
[ þ 99 es | 


- rte or the'other, wat : 
37. The arch of t the equator between: the TREO” equi 18 

nox and that point of it which riſes with the fun, is'« cab 
| Jed the ſun 'r oblique aſcenfion's and the arch of the equa- 5 


tor between the ſame equinox and th lat point of it den : 


T o I: 5 ATIO "i 


Ae, h han a ſets e tance SR. 
and welt points ; and this diſtance is called the ſum e am 


* 


bude. The greateſt eee ae or e e 
neee TOPIC 


34. The amplitude lee e 6 me name 5 
As declination ; that i is, when the fun thath north decli- 


nation, he riſes between eaſt and north, and ſets between, 
welt and north; but, When he-hath ſouth declination, 'he | 


riſes between eaſt and ſouth, and ſets between weſt and 8 


ſouth. The ſame is true of the moon, or any ſtar. a 


3 5. Vertical or azimuth cireles Zu N and ZnN paſs os 
through the zenith and nadir,” and cat the horizon at 
right angles. Of theſe, 'the meridian cuts the horizon iu 
the north and ſouth points; and the prime vertical croſſes 


the meridian at right angles in the zenith, 1 55 cuts the 


Horizon | in the eaſt and weſt points. DRUMS 
| vg a | 
un: moon, « or any ſtar which appears above. the horizon * 
That part of the azimuth circle between the horizon! and 
the ſun at any time, is called his altitude; and the other 
part between the ſan and the zenith, is called his Zonith  - 
Aae; and the arch of the horizon, between the pennt 


where khe azimuth circle cuts it, and the north or ſoutn 
T ! is 5 Teckotied N 


36. An azimuth circle 5s ſuppoſed to 115 ite 5 


PRO. ; is "Oe the ee n 


ern 


N SEE 4s ee 


bers with the ſun, is called the fur's oblique ds one DE 
e d 2 - | 


= 8 Aiffercnce e 


| been apply only to places 


3 on. 8 


lique aſcenſion, is called the , eee Tha 
. quantity reduced to time, at the rate of 155 to an hour, 


5 Hhews how long the ſun riſeth before or after 6. O clock. 


30. Oblique aſcenſion and deſcenſion, with aſcenſional 
be ween the equator and 
ar cireles. For, at the equator, the right and oblique 
ſcenſion are always the ſame 3. and within the frigid. 
Ades the ſun ſhines for 1 des and 5 . 


5 without ſetting. %%%. 


40. Tbe matiner's, 1 Big: 8101 is a e 


on of the ſenſible horizon of that place, where it is, by 


means of a circular piece of paper, called a card, its cir- 
cumference being divided into 32 equal parts, called 


Pointr. This card being properly fixed to a piece of ſteel, | 
called a-need/e, (which, by the touch of a loadſtone, is 
endued with the property of pointing north and ſouth) 
Aud placed on A ſupporter on which. it can turn freely 
round; che lines drawn from the center to north, ſouth, 
all other. points on the card, will tend towards the. 


, fame points of the horizon; and. therefore, by the help 


1 this card or compaſs, a ſhip **. be direkted! in oy 


Propoſed tract or gourſe. 
41, The Aeveral parts of the PTS Catface 3 are A 5 


\-comveniently repreſented on the ſurface of a ſmall globe, 
becauſe this body is. ſimilar to the earth; but this does 

not anſwer the purpoſes of navigators, and therefore . 
ä other repreſentations « on R Pio ſurkaces bave 1 con- 
trived. * >" | 19 8 


re 74 


N. 


. The firſt and moſt nette 1 1 
: earth's RG: is en hr) wherein the meri dane 5 


4 F 
is Fx 
7 * 


*. earl e eachother and che paul. 


"KA Ie T ro wo 


length with „ ? 


. for ppt the figure of the earth, and there-. 5 7 


fore, the extent of lands and ſeas, the ſituations, diſtan- 


ces, and bearings of places, and conſequently the ſolu- . 
4ido - of queſtions in navigation on the principles of the 
plain chart, cannot be true. The error, however, is 
not equally great in all places; for within the torrid 
Tone, the plain chart agrees nearly with the globe: 
Aud in maps repreſenting a ſmall part of the earth's ſur- 
Face, of abont 2 or 3; degrees of latitude, and as many of 


longitude, khe error is not very conſiderable, if che place 


- repreſentet lies between the equator and 40? of latitude. 
The error increaſes with * latitude, and i is the e I 


ef all towards the poles. C 8 AIRee 


43. The reſolution of e e on the ; 
principles of the plain chart, is called plain-ſailing. . The 
other methods, known by the names of Middle Latitude, 
and Mercator's Sailing, being only attempts to correct 


rhe errors of the plain TY, cannot be bean ps until 


1 


Plain Lalling! is learned. 80 W ee 


44. Ahip's s-courſe is 108 Wu by the compaſs, 1 53 . 
diſtance The fails in an hour is found by the log · line thus: 
A ſmall cord, of a ſufficient length; is marked with knots - 
at the diſtance of 21 part of a nautical mile, or minute, 
from each other; and, to the end of the cord, a piece of 
. wood'is fixed, called the Jag. The line thus prepared „ 
wound up on a reel, which turns eaſily round. They 5 


beave out the log, and, at the ſame: time, ſet a half- 


: minute fand-glaſs AT unning, a and ſo fing how: many knots: | 
* e in uf a minute; 10 nee a mie, 


nute 


ES Cr. 
. 


: D 1 
5 5 5 2 ; p 
22 q nnd, 4 ITE me; IS. 8 9 
rr NG SES. YIELD. 


. -u 2 
Vila end Wo RGA II eb LS La: 
97, * 


—— r 


ve t on 


"pers au hour; as Ker of "FRAY 
the number of knots ſtrows he number of wiles the = | 
runs in an _ PRO Be! $64 4 2000 27 e ae. N 


c eres, A be, as if i. liter to hi re the reckon- 


ing rather before the ſhip than after it, therefore 50 feet 


: Ex Beg ken as" A A, pe wget. po between knot and | 


r 
n 


Side? £44 


x mY A _— Une, is ; any 7 right 0 Gas from the 


| wh center of the compaſs; Tuch as N. E. 8.8. W. Ke. 


ah The courſe. is the angle antics the Thighs * 


makes with the meridian; and may be reckoned either in 
8 degrees, or points of the compaks..... 


3 


47. There are 32 points in the compa 


; theſe is divided into halfs and quarters.” | N TORY 


3 48. Becauſe the whole circumference. = any circle 
| confiſts of 360®, and the ſame ; is divided into 32 points: 
"Do find how many degrees one- point. Pals ſee 


360 * 3275 and ye SEE will COL 15 o 


point. : | 
r * + i 


49. Diſtance is 0 ae e of, miles or rages Failed 


Z on any rbunib in a given time. ͤàf 


50. Difference of latitude is the antes a Hp has 


5 880 60: the northward or ſouthward of the place the 
x ſet out from, and.it.is reckoned on the meridian 5 


Fr. "Departiite 1 18 5 the diſtance eaſt or weſt, Which ws 


- Thip Nas made from'the' mbtidian of the place ſhe failed 


ow reckoned on che ä latitude which! ſhe 
has 


&5 


| BAVIGATION. | is 
} 1 chart, u e fe 9 8 


++ i 42 
S RN 1 on 4 55 12 oy” ey . 


62. 2 a. ſhip I 8823 e 29320 not up. 8 8 
fouth, ſhe; makes no departure, and her diſtance: and. 
differeiice of latttude are the fame. e 2 n 
| "+ Tf ; a "tip fails due eaſt or welt, be niakes * SR 
ference of latttude, and her Eparture and diſtance ar are 
wy fame; but, . OM. 

544. 7 5 E. 82. its ſhip falls Tan any point 'A* 
other point of neither ig in the ſame meridian v wit 
A, nor in the ſame parallel of latitude z draw "AB, t 1 
meridian of the place failed from, and from O let fall the . 
perpendicular CB; then AC is the diſtance failed; "AB. 
the difference of latitude of the! places A and ©, aud b 
is the departu re ot r diſtatice of the meridians of A and 
E; alſo, CAB is the angle of courſe, bre ACB ide kom. 


plement of the cor 
65. The difference of latitude and PSB are N 
ways the legs of a right angled triangle, and the diſtance” 
failed is the hypothenuſe. The departure is always op- 
2 9 the angle of courſe, and the difference of lati- ; 
tude | is oppoſite to the complement of the courſe. e 


56. When the courſe is 45, or 4 points, the difference , 
of latitude is equal to the departure. Bl” 


"Bot When the courſe is leſs than 455 or io falnr ous 

the difference of latitude is greater than the departure; 
but when the courſe is greater than 45 or four points, 
the, departure is greater than the difference of latitude. 


58. When a figure repreſenting a ſhip's courſe is 


be conſtrutted, it muſt ”__ be conſidered whether as | 


PP 4 BT 
to aby 


r HANS ar Sep» a4 PSI At DOES 


be draw 
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BEE Let the upper part, of. 
is drawn on, repreſent the north, then the lower 


Wo and the left hand: I ; 
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8 n 24 | M3 $2400 
. * s 
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x 1.87 L 


Doe Carp 1. Given the conrſe and diſtance uy to find” 
98 5 che difference of latitude and.depattufeay on 
Vf. A chip, from latitude 12 as N. has failed. 

N. W. by N. 147 miles; what latitude hath the EOS. 


_ 8 | A 9 


| 1 and what departure hath ſhe made? 


TP 


1 7 15 
** * 
oy 3 


- The courſe, being three points, is 33% 45 
la T0 find the difference of latitude: 2 | ban .: 
5 Rad. : Cos courle : Dit. de daten, n. | 
_ «= To find the departure, i: To 
As Rad. : Sine coutſe-:': Diſt”; departures . 


. Jo latitude failed from 12 300 Ne 351 0 
1 | A496: of laimde- „„ | 
1 is the latitude come to 145 . + 


2 5 9 2. A hip from latitude 20” 20 'N. 30 ſailed 2 
__ 2065 miles N. E by E. 2 E.; 3. ee lade come 
_— 5 5 to, and che departure? ä 
A, Latitude a2 45“ N. e 24 + wind; 5 
= 5 Caſe 2. Given the diſtance failed, and difference. of': 
1 Laütude, to find the courſs and departure. BY. 
Ex. 1. A lip from latitude 15% 20'S. falls 32% 


* „ * 


miles between 8. and W. and then is in latitude woe = 


— — — 
- 
' 


| BP os 8.3 required ber courſe and deere a 5 
1 Anl. Goorſe: 49? 3 8. - Naard, e 206 is 
1 miles. . 

= "Oh (hip fröm latitude 20* 40 N. faits 268 taites be⸗ 

4 i tween S. and E. and then is in latitude. 19” 10 N.; 0 
* | quired ber courſe and departure? 

Wes 5 5 Courſe 8. 3x 43 W. e Mts e 

| is ; of | 5 
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„ AT ON. 
1 3 RF: a _ and conrle, 
aa Windes agree! d, bom t nn 


i Exan. > ts Am from latitude A . cs 8. 
| E. until the is in latitudde 10 5 en Gon: a ed the dil | 


* - $I g * 
a Fi, 5 5 nh 4 
$44 Wa. 2 TT Ms ; 
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Anse tinea; and departure? Rh e 9 950 fea 
Aal. Diſtance 494-8 m/departure 395m. 


mo A ſhip, from . 19? 395 N W. N. W. n 
until ſhe j is in latitude 33; 30 N. awe, ber distance . 


f aud departure? TE 1 155 
; Auf. Diſtance 9 4 departure 857 = Wh At 
Cs 4. Giver theicourſe and eee to o nd the | | 
Kane OT, ind ee. of initade. 2 190 


" Exax. 4. A- ſhip. 6 lafitude 165. 16 8. kits, w. 


by 3 W. until ſhe has made 499 miles of Weſting ; 
required the diſtance ſailed, and the latitude conſe 07 
5 0 Diſt. . m. and noi come to is 200 4 3 8. 


aA [Chi p dattode 27 5727 N. dals S. E. by 844 D ; 
K. until ſhe has made 256 miles of Exiſting; ue ” 
her diſtance failed, and the latitnde come. ans „ 

. Diſtance 429- -75 latirude are 1 ye it 2 


1.8 5. N the e 15 eee, to | fog > 
| the courſe, and differeace of latitude. 8 5 


Ex AUM. 4. A ftp from latitüde 1 3b % W. fille 294 
miles between S. and E. and then has made 186 miles of | 
Eaſting; what courſe” did the Wer ard what t latitude 


hath ſhe come to? 5 
Anſ. Courſe 39? 14 of 85 E: 'by'. ED ad | hes TY 


nulla - * South. 4 
e Fer EE 9 885 


== - n vie 
from ladtade 19 8. fails 35 eden 
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W. and N. 7 thersby made 279 miles eee 
we her courſẽ and latitude come to? 
An. Courſe N. 34 51% W. latitude 2 22 N. 


Cask 6. Given the difference of latitude —. 


time to find the courſe and diſtance ſailed. 
ExAM. 1. A ſhip from latitude 23528“ N. "hag failed 
between N. and W. until the came to latitude 2% 1, N. 


aud made 199 miles of Weſti 


7 "Mp. tht ſhip from-latitude 48 30 N. is arrived in lati- 
atude 49 54 N. and is got 34 miles to the weſtward of 


her departed meridian; what ee did the ſteer, and 
1 "what diſtance hath ſhe ſailed? | 


Au, Courſe od 44, or N. W: by x. at 99-86 m. 


a 2 Fs £4 


"of the Ta BL x of difference of Latitude and "Departure 
This table ade of numbers epi ing the f des 


of right angled triangles, the diſtance being the hypo- 
-thenuſe, the difference of latitude and departure the'two 


legs, and the courſe and its complement. are the acute 


angles. Any two of theſe being given, except the two 
acute angles) the other parts of the triangle may be found 


” inſpeQion, if within the extent of the table. ; 
The diſtances 1, 2, 3, $c. at top and bottom of each 


| page may be accounted--10, 20, 30, or-100, 200, 300, 


Kc. if the numbers under the titles of difference of lati- 


| *tude and departure are inereaſed in the fame: proportion, 
Hence, if the diſtance conſiſts of two ſignificant 


e the difference of latitude and departure are to 


üg; required her courſe 
9 nd diſtance? Anſ. Courſe N. 43 3 W. diſt. 291.5 5 


— 


5 200, if.of aha 
1. Given 


hh une IR. 
and diſtance ales, 10 And de 


| . | LE 1 vor 


Weg 


AUfſerence of latitude and + 
Flud che courſe on the left hand! ade ol che hate 
be leſs than 45%, or 4 nt and on the right hand a, 
if it de greater than 45% and even with the courſe, b 
low or above the diſtance, you have the 8 of * 
titude 2nd departure. 5 20: by ; nn 3. 9 755 * 
Ex AN. 1. A ſhip falls 5 8. W. 2 W. 50 mile e. 


£05 8: 


ol 


quired her-difference of latitude and departure ? wt Tang 
Cours. Din. Bid. Lat.” Depan. neee ae 85 


2. | 755 39% (435; 55 1 5˙7 5 the anſwer. 21 


1 A hip fails E. N. E. E. 68 alle required her | 
difterence"of latitads and e ee 


"Covrſe, | Vit. Vit. Tat. Va eren, FUL be . 5 
62 5 2 ? : ” 2 0 7 20.21 "23 8 1770 | 5 5 | 


ues 68 25 = 7 "Gow the alete, | 


2 A flip ſails" 148 miles on a le 49 _ caltward, 
required her difference of latitude. and departure. 14 5 


. 4 þ + 5 5 1 gd 8 7 
Courſe. 74 ; -Diſt. ot Diff Lat. : Deren. IF N 
; $5 =” | n 1 5 . 0 7 2 4 4 
V "Os: 60 | 11547 | 
„Cb 8 Ne ot RP 2 „ 5 5 * 
C © 2624 ., "oak 1 
} 15 N , 5 27. # h o #2 BY 25 | 


De ps, hg}. 


„ ene 
148 &1 9 i N 8 dhe anſwer. 


N a #549" 


| 5 "The py of N and. departare | DELL 
13 to find. the courſe and diſtance. - 35 k 35 


432 14 [x 


+ 3.% 


Find the difference of latitude and Gepurtare roam 


in theje columns, or the neareſt numbers to them; and 


NAVIGATION: 


8 is. on the fave ine the Ge ofthe po 
we. the diſtance at the top or bottom. Sai 
2 When the difference c of latitude and Baran cannot 
be found | nearly. in the table, take ſome part of each, 
| Tach as £ 25 % rs and theſe parts being | found, the courſe 
755 with them on the fide of the page, and the ſame 
part of the diſtance on the head or foot of the page, as 
was taken of the difference of latitude and departure. 
Phe Exan. Te Given the difference of. latitude 59 miles 
8. and the depyrrare 68 miles W.; ; required the courſe 
and diſtance? | 
An. The courſe is 495 8. Welbward, or 8. w. in. | 
Ne and the diſtance go miles. . | 
„ In this example, the difference of latitnde and 1 — 
55 ture are found, nearly, in the column marked with 9 of 
-diſtance, and even with 497 on the ſide of the page. 
2. Given the difference of latitude 30 miles N. and the 
departure 18 miles E.; required the courſe and diſtance? 
Here che difference of latitude and departure are not 
to. be found together in the table; but, dividing each 
dy 5, the quotients 6 and 3. 6 are found under 7 of dif- 
tance, and even with 31; therefore, the diſtance i is 7 * 
$83 5 miles, and the courſe is 3¹ N. Eaſt ward. 
3. Given che difference of latitude 86.2 miles 8. and 
the departure 43 miles — 55 N the-courk and dif- 
. tusce? ES 
3 eee ee ber 60 2 as #2. by 12; the 
5 quotients 7.18 and 3.5 are found together under the 
1 diſtance 18 and even with the courſe 2693 therefore the 
Ra -courſe i is 260 85 Ealtward, ang the diſtance! is 8: X1 12 1 80 
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Aftabns! gef ls Extent wil do pretiy welt eb g: 
\ cviifſe is even” degrees, or points and quarter pbints of 
the compafs; but, When the cout ſe is noten found? 
i the table there will be ſome error in the aufW err. 
Kae —_— or-toiredues 2 compdune>: counſs} 5 
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Fe 1 Bron YO. ee 1 | N. 
ce of ktitude and departure for each? : 
pr. eats! and place them properly in columns; marks ; 
ed N. S. E. W.; find the ſum of each column; 1 
difference of ahi columns. Ni and S. will be the difference 
of latitude; alſo the differenee of the columùs E. and W. 


will be the departure which tlie ſhip: has made in the : Js, 


whole traverſe ; and, from 1 the ra courſe i 


3 7 . 5 Mt wy 1 5 = 4, 
diſtance may be. found. oe e ot 2-44 


EAM. E. A ſhip edge, 30 N. . 
wich contrary winds; ſailed S. E. by. 67 ms S. E. by E. 
53 m. W. S. W. 45 m. N. E. by N. 74 u. W. 5% whe 
and 8. byE. 83 m. 3 required her difference of latitude, 
departure, courſe, and diſtance from che place ſhe falle. 
from, and the lalitode come to ? . * S , 
0 b. | D 5. 920 N 2 8 574870 2 ' Bt 74 . * . 


* OT v4 3 -© +1436 TT: | "Tx % ; 1 8 

N. FE. By N: 5 74 * 2 61.5 1 TY: 1% 45 41. 1 * | | 12 

W. art Gps; Pres SED > OG: * 4 570 

s by E.. Fa 16% | 
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| Bycheſe-ifferea courſes, the ſhip * got 122-2 me 


* 


ö * # | > 
6 ; '4 EN . ta * 


: 
. 
} 
1 
Pt 
1 
1 
1 
1 
N 


5 1 * g 25 
— 4 y . » . D * 1 
* ' * 0 
5 * ye * 
? « G I b b * 
© 2 5 6. a #1 43s . 
* * 9 3# ” ” : 4 
452, | „ n 
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” 4g e the rey hoes 7. eee 
thediftance. 148.6-me The latitude come to is 37 88“ N. 
2. Yeſterday neon we wers id latitude 30 18 8. and 4 
1 then, we have phied on the following courſes, viz. 
N. N. E. 22 m N. by W. 30 m. N. E. bx Eo a0 E. 
. 25 S. Ws N. W. by N. 2 W. go m. 
NK. E . W. by 8. * W.us m. 8. W. by 8. 
2805 E hy N, A E. 62 m j required our preſent latitude 
__ apd:depanture, with-che courſe and diſtance made good ?, 
n, The ſhip is in latitude 12, 308. departure! 5874 n. 
Soor 30.84% 1 N. N. E. A E. and dif-- 
tine 115 Miles. SH S156; mort bar shaun gc: 
3. A ſhip in ladtude 455 Ni. is bound for à port in = 
titade 502 47"N. beariug N. W. by Wi bat, by contrary 
vm ds is forced to ſteer the following courſes, viz:/N. N.. 
W. 35 leagues, N. E by N. 42 leagues, W. N. W. 38 
lesgues, W. 29:Jeagues; NW by N. 23 leagues, N. 12 
2 E. N. E. g9 leagues, S. W. by Wo48eagoes, . 
3 by E. 31 leagnes, N. N. W. I W. 38 lengues, and 
W.by N. 45 leagues; required the courſe kad Munde = 
made good, as alfo the. 2 8 and diſtance from the thip : 
| to the port the is ound for * N : TY ns, Lon | 
Uo. The courſe made ig 34", 16 {dens 12 ; 
tange 210. m. and the my — from the ſhip to the port: 
is 5 380 ef wutd nd diſtance 82 miles, | 8 


5 E751 3 1 — Oo 
The Gg of ; two Aids on the .cquator being: 
tiren, to find their. diſtance ; ig any parallel of Inge, 
andi vice —— Fig. whe: 
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| | w 1 5 
7 „ D e 7 
. - | / 3 7 > 
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| <quadrafit CPE rerolve round the axis CP, "the point E. 


* 2 
ES: v 


— | diſtance on. the parallel of latitüde. 


a CAskE 1. Given the latitude and Gkerener of long 55 


5 dude, to find the diſtance on the parallel. 


. diſtance ſailed ? 1 of 9 

As ny” I Cos lat. 32; dif. 1 
MW; 326. V . ogrrants Ges | 
; 4 2. row" "many miles E or w. in be atitu 4 F 
are 7 to 1 1s e 


4 "if 1 5 


aue, to.find She erence of ha itu 


Fs $ 25. 8 TEA: — 
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bg *. . q 2 E 3 2 
N eh 45 . , | - o 4 Exin. 
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: N 7 SF” ed 2 
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Vet IP tebceker 4 ultra f ih te , 
polar on the equator, Pike pole, aud C tb centre of . 
earth, and L any point on the meriqian between the oe 
"equator and the pole, whoſe latitude i is LE; and its com- ; I 
-plement * EP. Draw LB parallel to CE; then, iR 1 


will deſcribe the equator, and the point L a. parallel 5 P LEY 
Latitude. Theſe circles are, in proportion to each other 
das oath; CE and BL. But wpholes are as their fimi- 
N lar parts; therefore, any part of the equator 1 is to a ſimi- 2 
Har part of the parallel of latitude deſcribed by the point 
„ L, as CE is to BL; that is, as the radius is to the co⸗ ſine 55 
' of the latitude. Hence, as radius is tothe co-ſine of any | e 
+ | Hatitude, ſo is the minutes difference of longitude, o 
7 diſtance of the two meridians on the equator t to their Os. 


4 'Exa. 118 A ſkip i in latitude J2? N. ſails due W * N 
her difference of longitude is 1 miles; ; 7 NUYS N 13 


1 "4 PFLAG Py diſtance falled in any ehe & : 
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is 
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. A ſhip from latitude - * 360 N. ati 
do 15. E. bels due W. e e her en 
= 35 e e ee 5d 
Cast 3. Given the 9 of . 1 5 | 
ſtance  Galled,.to e e abe e failed 0 


* In * Hüte does 384 miles 3 
| Liſtance anſwer to 500 miles difference of 8 i 
tne 39% 40. . 
Cask 4. Haring the diſtance of4 two 1 in a given 
Sorallel, to find the diſtance of two other places lying 
under the ſame meridians with the former in 8185 : 
Aren parallel of latituſe. b 
ExAM. Two ſhips in latitude 32⁶ 26 N. Uſtant from 
each other 256 miles, ſail directly N. until they are in 


_ Aatitude 447 30' N.; how far are math then loaders 


Fe 216-00. 55 : 
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| \ MIDDLE LATITUDE SAILING. 


{Sides the ende of any two hes varies with 
the latitude, hen a ſhip ſails any diftance on an oblique 


' Thumb, and thereby gets into a different latitude ; what 


- 48 called her departure in plain -iliog, i is not the diſtance 
between the meridian of the place ſailed from, and the 
meridian of the ſhip in her preſent latitude. To correct 


: .this error, the diſtance of the two meridians i in the-mid- 


dle parallel between the latitude failed from, and that 

ome to, is taken for the true depatture; and hence, this 

e is called middle betitude- RY 5 which, al- 
ED, | | Oo 5 
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> et. 


* ** ; 4 , , 445 0 . 
ENS. 82 . ** 7 4 ; —- 3 5 
3 Fe 55 94 2 P 5 1 ern r ö 7 
* * 3 Ret 5 - Fry 
3 ** i Sv 1 , % 
T. S „ 5 „ 
* * SY 8 5 3 . 5 
. 4 5 K , 3 1 2 4 «; C * 
8 5 5 2 by F 5% N 


1 though 1 not 1 accurate,” CE Ei 2 wall 6 CN 7 
keeping an account of the ſhip's difference. of lon Wee: | 
in ſmall diſtances, ſuch as one day filing, 9 1 2 e 


dg © computations depend on the Si orrules:- 
[2 1. Take the half ſum of the two latitudes for . 
middle latitude; and then, by parallel falling, as:co-ſide. 
| of middle latitude is to the radius, i is the Wen 
the difference of longitude. Or, „ : 
ths Rat Ca Gs lat. Kad. :Dep 5 i: ton, 4 EY 


0% mid: Jar I Diff. long long. = RAD * _ but; 5 ED 
Ditz lat. 4 Dep.: Rad. : Tan. ee dcede 


* 
£ g j 


= Bf. 1 152 * Tan. . Fe 5 Err x i, Tong, „ 
Hence as Cos. mid. lat. is to Tan. . bo is dif, late. „ 
e I. Gin the Jaticides: _ longinades Gfik tw o „ i 
places, to find their bearing and diſtance. — 1 
Exam; 1. What is the courſe and diſtance fem Cape 2 
ene in Ireland, in latitude 51 18“ N. Iongitude 9 5 ͤ - Þ 
W. to the iſland of St. Mary, one of the d in la- 1 
tirade: 3) N. and longitude 225 560% W. 2 TTT 
Diff. lat- 1 18 2 858 m. ſum 38 A 889% 15 mid. Ie LD 
41. 44 9. Diff. long. = 13 6 8e mm. 770 
Then, as Diff. lat.: Diff long, :: Cos. mide” Et 
Tan. courſe=33* 19, or 8. W. by 8. nearly... FF | 
As. Cos, courſe Rad.: 4 Diff. lat 5 Dü. 106. 75 — 
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228 * AVIS A / 
Sy 2 What! is the courſe and Jftnge hes: 1 in . 
8 7 565 N. loogitpde 3" W. to Berge „ in latirade 60* 

T aud oogitn 57 65 12 6*E. a 2 hot dang of 1 
5 ; The + Sole 8 & 505 no Sei rd, or N. 2 
10 37. milde. 


ien 2Ovetlatinide, courſe, and ad oer filed wes: | 
bee ufd the other latitude £ | 
a 3 3: {4 Or Eng 1 1 
Wy I ſhip from the Liiard e 50 N. 
9 401 longitude 90 140 W. falls 1 50 miles on a courſe 50 ö 
6 ſouth· weſtward 3. required her latitude wine 2 
5 Ane, Latitude 48? 24, longitude BY To''Y 5 
AR.: 2 Cos. courſe :: Diſt· — Dick Res 96.2 me 
= 36; therefore, the- latitude of the ſuip is 48* 247 
2 the middle latitude 3 is 49 12; As Cos. mid. lat. :- 
"Tan: conrſe': =P if. lat: Diff. long. 176 mm. or-2 56... 
"wo the fame manner, A * be W in al the: 


Ft ** - * +" 8 £ 7 1 n : 5 — 1 
Pee | -% 18 1 1 ; 2 1 , . 4 
3 l bf ; * 1 — 1 — 


8 ett 


ts \ ip. fd kMdtede 57 7 Wee 6 30" 
W. fails N. W. by W. 21 miles e her on 
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teger figures, and the laſt is a decimal, viz. 542. 3. wt, 
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12. To extract roots by logarithms. 
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E41 M. Suppoſe there 1 4 ſquare "which Contains ah 
acre, it is required 10 aud the nde of 4 "Tquare which | 
ſhall contain 12 acres | 85 A. 1695. 445 links. * 


l 9915 T4 ee Gin 1 211% Aas: 03 31 8 5 
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area eduab to a given rectangle. i LED 
Take the logarithibs of the lenprh: and:breadth of the 
given rectangles and balf their ſum eee | 
the ſide of the ſquare. . 2 E er 0 N . 
ExANM. Let thers be a right angied parallelogram, its 
FE length. 660 feet, and breadth 430; it is required to find 
the ſide of a ſquare which ſhall co contain. wy fue area © ? 


| An 5 7²⁸ feet... HS | 
WAY Iz - JT 1 77 8472 18 
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ble of the hare 532.728 . 2.7265 
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baſe and e 8 of the triangle bein 
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| the perpencieular height of it three quarters of a mile; 
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is the tagarithm of the E given fraction: : hen prefix 2 to 


#7 k#ik 


the, | inden of, this Jogaritbm,. and divide the whole 


3 


28. I end 355 the quotient 9. 4302433 is the loga- 


ä 1ithm of the cube root. And for the biquadrate-root,, | 


Preßx 3 to the index, which makes i it 38-2907 301.and - 
* divide - the whole by FE the 1 25 is the e of 
the biquadrate 1 root. KEE 9 . 

N. B. In extradting the roots 8 . able by 
| Togarbms, , prefix to the index of the logarithm a num- 
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Logarithms-are v6 15 0 all; in 18 . of þ row 
Niche which require tedious calculations, ſuch 48, | 
In the menſucation of ſurfaces; . 5 \ 
When the four ſides and the diagonal of any . 
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Xe 2, P. 143; here? are, two, triangles, and in each kk 
: ' them the three fides are given to find-its- area; 30 (the rule 25 3 
for performing this by logarithms, is given in p, 1199 | ._ 
aud the ſum of theſe, areas is the. area of the field. 4, = 
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